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(54) OPERATION GENERATING DEVICE OF LEGGED MOBILE ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an operation generating device 
of a legged mobile robot allowing generated operations such as gait 
pattern to accurately meet the requirements of dynamic equilibrium 
condition. 

SOLUTION: A model ZMP (full model ZMP) is calculated by using a 
dynamic model (reverse full model) 100c2 representing the relation 
between a robot motion and a floor reaction, the ZMP converted value 
of a full model compensated moment about a target ZMP is calculated 
(determined) based on a difference (full model ZMP error) between the 
calculated model ZMP and the target ZMP, and a compensated target 
upper body position is calculated (determined). Since an attitude is 
corrected by the calculated ZMP converted value and the compensated 
target upper body position, the generated gait pattern can accurately 
meet the requirements of the dynamic equilibrium at all times. 
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g ^ © g mtmm s»^-r * g mass* mmm.& 

«F#3J3 5] 4>7£< £fc±#£. WEJ:#fca«Sa 
(DWifc^ft-o £*, mE»ffCDBaHBS»«*^J5K"r-B» 

a. WE»fts&*j£T*B«jO&£B«ZMP©fiBII5 

b. w<ifciSie»tsn7tsgzMPo«Ptf 

c. fME»;ft#^;u©^©^te£it&EB;|I51»© 

{Kmffliros^^ai-r^^xjusisi^ffi^a. 

d. 4>&< £ fe*fEa>cS^^TMES**^tci5t?< i 
•5 K«IE4£^itiT£:?iIE*g:tb , ^a* 

e. !WEI(aiSn&»lEasWE»** ; E5 s Jl'K:iiJDW 

tA*T-5^E^;uA^aiE#a> &<ttf 



10 
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12 

f. ^3tt<i*)iWE»** J E7 f ;KOA*i:m*fc*^ 
TlWEe*3I»ilttEB*ZMPOB**P#«*»3er 

W*9'3 6] ^fc<£t>±#£, MEifrfcMtS 

a. WE»f^*KlJ«-r-5SaiZMP©«i*^tt**3e-r 
* BSTZ'M PfiWBSJBftfi^Si 

b. gtrE»^S:St^r*B®»16©P^CS:«:«-r-SB 

c. 4>&< £ fe^E^^^tlfcB^ZMPW^gp^M 
WE □ # y h Olft t Z M P ©«fl( S8t»A¥€ 

tJHcAA U «rEft**^E5*;K031»©-»l^«*||taj 

d . i»e»*- ¥ * ?)\,<nmm © mmm. ^nre§ii»o 
f. S5E#ajsnfc«iEfismE»i*^ ; E5 i ;nc:iijne<j 

g . ^3S< tfeMESd^^^oOA^tStJOTWE 
IgZMPOlgi^i^^tiBgZMPWfift 
5£^a, £#*;fc£££#^£T3P:£^fta*>y f-© 

tt£&8fc*©BJP&#e&£P^!&o#y Y&mil3.E 

30 ft3£Mmm.\z.&\,*x. 

a. i»E»#&*J«T*lWZMP©fi^«Sftjrr 
*BWZMP(EW9*ftje#a/' 

b. ME»fts£»J*T*B««»©RI3flt£ftj£T*B ' 
S31»PBfflS^^a. 

c. 'J>fc< £ fcME&Jt£nfcB«ZMPeb{g#i3Me 
MSD^y h©«S6£^S*^^£-e©*t)0© 

* aa -r * ^ ^jummmm m ^ t> 

<0 d. ttrlBSi^^^x^W^ISlWP^MtMEB^jlSi© 

.e.. *35e< tfel»ESSk:*-^^T«rE«^*tiS-^< J: 

f. WEIFlHSn/tMIEiSlWEftA^^^HcimE* 
S7J^-^>h<hLTA*b, ^E^JI/OAASWIEb'-i 
•3, WEJflflSnfcWiEa^lflifZMPitoOCDWiE* 

5(3 [»#9I3 8] <!>fc<£fc±-8i:£, WE±#lcMSS 



20 



13 

omttzn? t*, *trE»f?©5*i*i$*££j£rs» 

fF£a*aiC£V>Tv 

a. «EttfP*««-r-5B*anBiB**K*0+0* 

l»Bn#y h©a»i*K*©H«*«*?61©IW5* 
€fM:AA bTftrESB 1 ©WA^^OilKORP* 

c. i!>^< i %>-«J1B*3t*nfcB**E*©W«ptt&. 
«BD*» h ©I»i*K*ORff *S11B 2 
4E50HCAAU WB3B2©»**^E5 I JU©jI|ft©W^ 

E* 1 ©»*#^ x^Wffijft&cfctfiiJESg 2 ©tt^^^E 

5^©ffl*©^fc<£fev»m;fc£.ittEg«3»ft©e* 
Sf$ffi i b x *^-r 4 n i i T 4 BP:£#Sj n # v 

©»ff«fr-5£*, mE»fP©i«»«p**±«r*» 

&<ifeltZMP©iltMifcft5a^ZMP^ 

c. 4>&< tfc|tEftftSnfcS*ZMP©»Kf«*. 
WSn^y h©21tZMP©Hff€;StI2©l!iAf 
^JKCA^U WE^©!^^^©^©?*^ 

d . ' mes 2 (omti^y : )u<omwi<Dm^m.tm^m i 
©K^^^^wss&wp^ffitw^^Sfaj-r-s^;!/ 

e. 4>&< tfel»E*lcatyv»TmEfi5S«#K:ifi-^< <fc 

f. li$Eip:.H3£nfc«iEa£ji&B3S l ©ito^xJHc 
&mm\Z?^t>TZ>xi 1 t-xJUA^MlE^g, M 

e* i <vmt>^^)i<D\hti&£zSMm'm 2 ©aa^ 
^©m^j©^ < £ »vi-rn*^wB§si3gi&©§si 



i0 
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i4 

h©sb^^^e. 

[■1*914 03' 'Pfc< Li>±#ii. m&±mzm$sts 
©»f?^ff5 ae»fE©s«Rtt*e£ft?£n 

a. »B»f£**J*-r5S*3i»£S«flc£A©<t'©4>' 

b. 4>fc< £*>ffiSft5esnfcS«f£E*©R&#te£, 
igti^y b©>ifi> 0gS£££^-rSg 1©»A* 

c. 4>&< ifcgffESfll ©ft## ; E5Ml'©SSj©iPB#'II 

izi&ctcm 2 '©»a*^;w©ttaas»BT-&JS2^: 

d. £ t)«8B^ 2 ©a*#^ xJKO«^ateSt5 

figm^mzmz-, ffirssm ©as^^©^^ 

ESIia© §*&l«a£: L-Tft^tS C t«r«f fit 
n**R*©Ml«*6a4liPS:»»njSy h**a*frfc£* 

©»^*ff -5 mEttfFaaamae&ersiti 

a. «E!iff&«^ti»BSlIi:gSZMP©=p®'> 
tfeggZMP©iM^fnS^ZMPS^ 

b. < i feMSftS^tl/c Z MP ©K^lf- 
IHBn#y h©a»tZMP©R«*JJ-rai l ©Srt^ 
^T^fcA* bTli9EJfS 1 ©S*# ; Ex;i'©«l&©S^ 

ttfcjfur* is 1 ^juMawsaatts^a. 

c . ^ft < iz fcifiEfg 1 ©afc^Tv/i/Cjea©! 



30 



izfo bfcm 2 ©i&a^^cttaasatBT *a 2 * 
d. 'pfi< t & mm?£ 2 (DWiti^^frvftmmizm-? 

*. g«I&fe©/t7;*-^£tfIET£§ai&ff/^*- 
:*aiE¥S*«A, aEai©»a**7\>V©tBa**r 

©»#*fr-3 i*, )WE»ff©B«Rl*«S^"r*» 

a. MES)fP*«fiic-r-5eS5El!)£gg^S*©=P©^ 
£«>B**S*©{ER»*«*ft3£-r-6B**SAfi 

aaa»a^&. 

b. £fcfi9EifeJe£tifcBafl?£;*j©a^B$a 
ituBn^s/ h©2J»<t£E;fc©g5&£s-tSg 1 ©!> 

5f 7j¥^?;utr a/i i/TKfES 1 ©Kj*^?;u©3i®jGr> 
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c. 'j>u< thm&ftiEZtifrEmmfctKD&wftfe 

a. mmm2 (DMti^^^nmmcDmmmtm^i 
(Dmti^^jmmwjom&fM t ©st zwrn-rz^Tfr 

e . < £ feMEMKa^TWEM^tcficK £ 
3 izm 1 ©«IEJ;£SiLtBT3lg 1 MjEMIftB^gN 

f . 'pu < t 'bmmmzm -3^TMmm&m\zft-3< £ 

5 \zm 2 ©MIEMSr^ttir^.^ 2 MIEfi#tB#g> 

h. m%zw\ti^ntc.&2o>miEm*m$zw,2<nW)ji¥ : z: 
7)v\z : &m$)\zxts-?z>m2 : £y : )iAJ3miEmwc. 
m%?.f%i<»mt>¥^)i<»\tit)&&umm'm2<nw3 

©KflsfcfrS <h#> ffiEIMt;©Bfl(RI$«€£i«r&» 

t I g Z M P ©€R^M$fttf 5 II Z MP t 

b, 4>&< ifcJ&EftJtSnfclSEZ MP ©««(*« 

c. £ *>iwrettj£*nfcg*zMP©.«8M$tt 

*, SOBBDTKy h(Dl»tZMP©«fliSa'r3S2©» 
tl^^MzXtlh. MESS2©»A*^;i/©»Ri© 

e. 4>ft< i fcMEJSfcS:*^T*rE«!&*»fciSrK J: 
■5 fcjg 1 ©«IE*££tii-f SSg 1 *HE*JUlJ^e, 

v tcjg 2 ©mies^s tB-r sis 2 hues* m^a. 

g. WIBJSEUSrnfcJBlOWlEiSlttEJISlOlft*^ 

T)u\z&}att\zAt>Tzn2 : E^)\sAt)mm^&* %m 

X, MCJS1 ©l&A^7*;i'©ttia*J:tflWE5S2©I& 
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J5 

[M:*9l4 4] 

*«JW«fc*rJS 2 ©SES^^k 
fl. JWE»««»*5 i Jl'©tt**i1WE»a^5*;i'© 

8?<$ffi£> IJrEBSWcKASfcttiWnEBSfZMPWiKe 

<5. WB * HI S ti fc«f » 7 - K A y ^ * i «f *7 - 

E@«*»©SI3'©*tj£**||Ltfi-r*JII3 S^jlSdWiE 

~3 7 91. 42ffl*64 43f©nrtta>fcE*t©H«fM& 

[it** 4 5 ] i^I 3 B^511SffiIEa»t±i¥att. 
l»E@*3BB03B3©*tiE**JHflT*i*fc. ttfE& 
«£ftfcB**£a*fcttB*2MP OBgi^Iti 
E B tet&E SSZMPffllg Sl^^ffi©S 

ic, MEtfwsnTwa^-KAy^atsfa^-f- 

A*fcttB*ZMPO*3 0*iE«*jmi-r*!ltfc4* 
mtr*lf*^4 4 3IE«©PS:^»ia^-> h©KjfE£ 

50 [M$94 6] UtEaHtT^itfiEfi 2 (D8B 
txJW'ISIf* 1 S & * H £ S«f* tT « tit** 4 5C 
*&1'5S, 2 0 9l*»2 6 5l. 3 1 3Jj&» & 4 5 5IE3K © 

v»rnd>fcE«©Mis»»D3t5y h©»ff^s««. 

*, aan6f^©/\9^-^*»3e*fca#EiE-r*i*» 
m2 4^b4 6^©^-rn*wcE«©psc»»i3#y 
40 mwvmffltzmm 

[0 0 0 1] 

-r * ct 5 k d # -y h *iw»r* ± -5 Lfcifii:ii-r 

[0 0 0 2] 

[fi£5fe©K#] WSCI^RD^y h©jMt«a:»»* 
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7c. ^CT. *ffi®Att*tC#S¥ 1 0 - 8 6 0 8 If 

mm \z m r s * - ^ r * ssa©^*ois^ 

[0 0 0 3] 

Li 5 £•*-**«] L^L**i&, £©» 

«tt**6fHfSn-5-ZMP*f, ISZMPI:-tt5 

icSTM^Sb^^^^/VS^^TfftfJ^n-SD^^ b© 

— ;*> h ©*¥*£#**» 0TS5^tS:iftt.5 (M. 
Vukobratovic (JnP. OiTlR) , r^fra 
tfy h t AICSJ . eflllf Htt (19 7 5 
^) ) • . 

[ooo4] t¥oT, zomBJKvmKDgmtfcizmm 

(cafe -So 

[0 0 0 5] SStH C©569§©J6 2©l«tt, £f& 

Z£\Z&Z>. 
[0006].. 

[«H**¥ftf 4 fc»©#M£] ±EL7cSgl:fc«fctff!5 2 

©aw*^5E-rsfc©t, '>s<tfe±ftt, mm±# 

a» i: e **£ * s it a: b * z m p ©{kpbni * ft s-r 

ma>mffl$mzmri%. igD#«/ h©^i&t*s** 
fcHZMP ©H^^^-rSf^^^u^M nr-t ?;uft 

S * i 7c tt ^ Z M P £ J* til T « 5^f£ £ * n EES ¥ 

^/3©<K^e?<a©S. KfcttttriHsajsnfc^E^uz 

m-D'^. MEl*:ti^^;i'-rS£n-5jgi&£ft5:;£)©K 
m*m&-tz>±?\z. 'pu< t^mzmmmwKDfomm 
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[0007] »ffs**r«eti»Bii**s*s^ 

©45PB#ffilcS:?£, Dtfy h©jgI&£Jfc£a£fcteZ 
MP©gS^£ST»*3^x;i'£^T^:7\H'ffc£27x 

7c«^E7^ZMP£#ffiU ISffiSftTc^x^K^i: 
fc^T^ZMPi^JtlfcilZMP©^!©! 

B*31»©fiRl^tt**tiEfSi:iK:±D. B«&Sj<fc 

f££±/£T3r£77tT#3 ^ff«S^»ffS)IS*«>K 

[0 0 0 8] ±82UfcS2©B«lS*^T4fc»C, i> 
&<£fc±#,h, WEJ:ftK:*«Sns*R*©Wa»> 

«t*B«ift«gm .i!>&< ifeMEftJESnfcB 
SlfttS^t, <fflEntf? h©3BBt*£*-©H«^ 
*f» A Sf^Tg Hi££:£i *»HT 51** 

[0009] »**a«tsi*i»6ftfib, ft**; 
#-5i:*ic.. t<D±i&-2tirzWimzm$ttz>&5\za# 

-5. 

[0 0 10] 

mv—^(Dmm<Dfcmz&z>ffli!:&W}atfy he>±mm 

[0 0 1 1] 0 111 £©^Jg©JK^fcfli-5»fe3iJ5£g! 
[0 0 12] m^<D$a<^ 2Jg^frD7j?^ N (£tT rn 

3j?y i ra^^ti-en©^ (p«u> 

^) 2fc: 6fl©Hff**A*. 6fl©B»H±*i6IB 
ir, IS (E9) ©KSSESe (HE) SOUilOR, 1 
0L (*^JI«R, £f«Ltf5. KTfUU) , K (R 
gg) ©D— ;P^-|p] (XistiD) ©^S5 12R, 12 
(9 L, S ©fcf-^^^R) (YiStiO) ©HS514 



(11) 
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R, 1 4L, m%t<D¥y^Jjfa<DmBl 6R, 1 6 L, 
S.M<D\dy^Jjfa(DmBl 8R, 18L, Rn-^fp] 
CDHgg52 0 R, 2 0L^5i^n^)o 
[0013] mm 1 8 R (L) , 2 0 R (L) <DTmz 
(SSS) 2 2R, 2 2L«f$n^^L M 

gp) fegSffi 10R (L) , 1 2 R (L) , 1 4 R (L) 
(JE#H«ffJ IMf 18R (L) , 2 OR 

>^28R, 28L> »R«iSH»iJ4TflU>^ 3 
OR, 3 0LTig$n§, 

[0 0 14] dag. ±#2 4<Z)±*K:tt«|39q»D#H'6n 

[0 0 15] ±BOi«tJ:0, W«2'HtaE*©jefe^. 
<£>6* 2 = 1 2«©§B0"*3t*!a:^l«T?K»"r-5 ZL t 

[0 0 16] ^<DWMWX*W&?Z>±.te2 4<D&W 

[0 0 17] H I-^»-TJD<; &Km<DTJ5\Z\*&%Q<D 
6mJl±>V3 4^5t*Sn, *®3*|S]JBK^Fx f F 
y, F z £^e — ;* > Nc£> 3^fp]jS^Mx, My, Mz, 
IP'S. (Si&^fi) fc£ 

£^-fff#£tiB**r£o ±*2 4fc««»-fe>iJ : 

<nmm±-$>\z *a, ^ccoiEmmz^Tm^^thtiTzn 

[0 0 18] 0 2 fcjRTJ::5fc, J£¥ 2 2 R (L) cq± 

>«8 4 2«M^ tffa«*3 8ttfttttttett, 
S¥22R (L) tc® 
(H«-&r) i, Sflil5l8R (L) &£Zt6mtl± 

[0 0 19] H*K*«T*3*Sftfcj£¥2 2 R (L) 
3 8 £Sl6»tt#4 Otffcto*, j^¥22R (D.ttH 



i0 



3? 



40 



50 
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i~fcS^7£fe<£>T£><5o ft, ^(&»jffltt*ffiHA"fc:$fcfc: 
Slgb/t^fH^ 5 - 3 0 5 5 8 4#Kf2»£nT^£(E> 

[0 0 2 0] SSKl, HltfttHSStllt*^ 

[0 0 2 1] H3fi«»JL- y h 2 6©BiSSf^D 
£<> *C:te*ViT«»-fe>*3 6 3ii:(Z)ia*»aA/DS . 

»S5 0Trs;^ni:g:»$n, -e-otHAttA* 5 2 

6^l/TRAM5 4l:S6ft*. Sfc#«»^E-^ tc» 

»bTia«$n^x>3— ^©tB*«*9>^ 5 6 £^ 

ITRAM5 4l*rfcA*;*ft*. 

[0022] h2 6 <d \z tt-tft-en C P 

U^5ft5»h S20»f816O, 6 2 3WKW5n 
JBloWFM6 0a«^»< t giM^ 

RAM54l:2fflf5. £&36 2 adtJFKK 6 2 BR A 
M5 4*S*0#«£tfttBSnfc3WB*i*«*HlU 

[0 0 2 3]^4te, C^**OJgJB^«5Hia:»»-n 
[0 0 2 4] &TmWT Z>t, u^gif^JRrW 

iea.o 1 o o^i^ y)v=E^)vmsExy)^ 

t&tkm^ ioo ja«a^a< i^«*gfi^U7^ 

, l«JE¥ttl«* (ttit<b*wa/t 
* — » . ISZMP (B*^*K* + #&jftj (ttit» 

[0 0 2 5] ft. #S¥2 2R, L^SA^ T^ip 
^S^J £B?IX, iT0 (2*(D) &W<omKti<D^t) 

r^s^j fa rt*£*j tra*£ ix&7. 

[0 0 2 6] iSJi;C©gS^MT^Mt^^T52 

[0027] smm&tite, — ffffljftt-t© 
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*>b\t, fe\zm&A05&&mm'£s o\z?zz> 0 

[0 0 2 8] N. Mi&<D£5\Z, 
MP t t6A»i-St5 u t*6, §SM 

[0 0 2 9] flEt>T* ±E», r#feff«|.WlC*A*B* 
ItLTtt, B«fil»l!l»^»T?36:<. gJUZMPiteE 

a) Z£«CDgSS^S£:tt.- l*frir>U**S#s<&JHIHJ<D 

b) l^^»IWOBai«»«l»i 
_c) — ScD^frte, IK^^O^oa^ft'bOt 

[0 0 3 0] EL KTTH S#***K:T*fc»fc:* 

[0 0 3 1] i»^liftf^^T 5 b^<> n 

h i^*©a**jw«u >^ 2 <05R*T^*-r«jB 

«Bfci, ftlc!llRbfcWH¥8 -8 6 0 8 l#i**BK:E* 
[0 0 3 2] E<Z>3BEtt*#Wfctt. ±Efcj£«LfcB 

[0033] ::t, Em^tLxcD^^mmr 

[ 0 0 3 4] g«***J8l&S3S:ttntfa:6«:Vi*# 

MP*iK««a«zMPiiiiit— tixv^u^ 

^#2) nsRty h 1 ©jSfffUBaj^jtfrffBBiaMB (# 
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for), »**K:Hr***9*fr**lfcbTV»*2:fc. 

[0 0 3 5] »n + Ha**0)tDJBtt»i. S£n 

[.0 0 3 6] ftt^Tt«»n«, JBnHr*#©**« 

oi^titfSK fit, asrr^^fc, mm&mn?£ 

[0 0 3 7] — RWfc, 

/ - ^ I ^ ^ ^ tt^^^lf - 7*;^!^ ^ u t 

[0 0 3 8] /^^^-^fit*^^«^^l^— 

[0 0 3 9] mz, *JB»#fft31bfc»*J:flctt«* 

±5 fcZMPttaffcBr*/^9^-^*«3£"r* - £ 

[0 0 4 0] f©I4ft*©lt)T»5. 
[0 0 4 1] SSI) ±#tt, — _B, ZMP*&*<fc 
g§n3£, S6KiSS<K:|linj:5t-r5»««lRl3if5* 

[0042] miLm¥\tMfo<om^&&&&fr*>-fti 

S^^tl^^^S^^^^^Jl^fF^b (IPs. Z 

50 ^Tl^ e IP1=>> S*¥fi¥M#H 5I»rr**Mfr<Z> 
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* © m n ic * it -a « ft * <t s a t a? e * co is m £ st t rz 

[0 0 4 3] »**fl9¥«*#*i«JElxT^n«n#y 
y NOSg»*»«nTV»**»5*ttt^<Hff3&i*:^. ft) 

[0 0 4 4] 1S2) K-W3£J#»fc*^TZMP3&«3fc» 
T5>* £*<T#"T, &©£-&:b-ti:J;5 t-rstSStf-g- 
[0 0 4 5] 2MS©K9!SittW--5£, $$/^ 
— ^fCfcoTEifi&ftS. ^ 5114/1 

7^-^£ ZMPA?^-^ (J: i>— «suc*3!Tft 

ZMP/l7^-^atT@ 3 5 
fc, X, Y, Zfg C£|6j) fC^UTSrn8^7 7«© 

[0 0 4 6] 3116/t5^-^tt, S¥ (©lit) 

[0 0 4 7] ±flstta/X5y-^tt, ±#©«» 
±©±#2 4CDfS]#*5^tt«#) $^t5^7^- 
2\ ±#^^ (Zj^lffll) t*3!fr*^5>t — ^, W 
m<v±#&m (SEtt) feiO:»Sn7A-^4t*ii6« 

[0 0 4 8] 0 ^^x^MIEAO^^^l- 
0 Qa>mffl%7ik-t"?Uyi;®-?&2>. 

[0 0 4 9] BS©*D<. yfr^JV-ffiE A V 
35 1 0 0tt#*/t5*-*ft:£«l 0 0 a£ffi*, 

1 0 0 a«> g§C^£*Wc£;&ttft ■ 

[ 0 0 5 0] ft££ftfcj*gA<7.*— Ofeitf 
{5) B£B§ffi5i£§B 1 0 0 bfcA7j£ft.£,, g}H (:fc«fctf 
<5) RI9ffi£±tt 1 0 0 b\tAt>mz&-3%, fetttii 
lA^fflf 5 - 3 1 8 3 3 9#*5cfc^#P¥ 5-32 
4 1 1 5-*&«fc£*-Cif*Lfcft*£JHI^ gSS^fi 
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sit, a^oms&^ofciexc, 

[0 0 5 1] gg£ (*t«fctWte) RH«S43l OObT 

ana (* k) snfcB*j£3ptt«is», gazMP&ct 

• .ktflEsm*) tt. yjv^jvniEn 1 0 0c i:a*^ 
ns. y jvniEU i o o c a> #m®A#, a 

S#, 2000-3520 1 1 fTSIg Lfc^SC-fb^E 

i<? f;n o o c 1 1, .^oaiiTit^n^?^^! 

0 0 c 2 («JB) SflM.. JWfiYt^E^KaStJViTA* 
t*6BI±MI (iD»KttlI±#*¥tti) 

[0 0 5 2] /as, i&*Mfc^5\»n ooc i^7;«fA 

;i/ (®si7j^7ju^:'7 f ;u) hmy)^=f)V (MWiti^y 
20 [0053] y jv^jummxo^^.ma i o o«, 

> hcozMpm^M.^ai7j-r?>, a>*^w:s*±#fl:« 
^e-* > hcozMP^SM^aiTj-r^. ft, iizmp 

^.t>Y)<Dy)V^)VmiE^:— *>Ma, ZMPilti 
30 [0 0 5 4] h 1 <Dggg5te0 1 \Z^~t^o\Z 1 2 

7 1 7 m# t «k -o x g S5^fi mn iz »s $ n . 

5. IPS, ^0CDn#»y hoi*sS*^-«Bi:ftj£S 

ft*. 

[0055] s«?©<ia©fc*, *aji@A^± 

iBbfc^P2 0 0 0 - 3 5 2 0 1 lfTSILfcfaft 
ft? [0 0 5 6] Krll*6tt9i-r-5i:, SffittSffjMStttt 

bfcttftHffcSfcl^. 0^<752S^itD#^ h© 

»)7J¥^«ZMP^A^, ±#&S^HJ7j£-9--S^£* 

[0 0 5 7]SE^T- g^^SreffiTS^'JT^^-f A 
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[0 0 5 8] S6IC^-rJ;-5ife#!R^^ 

PU (Jg 1 vmWgim. 6 0 ) ©|g*T-ttH«TS-5o 
[0 0 5 9] *-5LT?, 5fefC^bfeS«ic^^T«, D 

zz^vizurc. i7i;, ^©mssYbbfcKj^^^E^ 
0^wjp<, c©»j:ft^5^H2 3g,'& ; &5 :; ;i' 

[0060] ut. zwmti^^K&mmtz. 

2) sm$J£¥fC*«. ^PS¥tcn-*;btS^$ 

^fig**, XY¥M3*SJl=K-IfcU 
£ it'vtfXS] # $ XWc i fc X Y Z iS35^*T* D . 

rti&K®, r^KiD-^^ffi^^j iff*) _l<d& 
y±v H iff*. 

[oo6 i] m$nz, mm&^nsM. mt&*wzu- 
tiMzmfc-zntcmmm (cn^a^ mmn-xji 
iff*) ±<D&z>m%.£nfc£jzmiE.i!nz,. 

r>gffiis¥M^^-7-fe-> hj iff*. . 

[0 0 6 2] fi, ^^W^K^peSK^tLTV^i 
© Stf &g © jfc-s. <D§£H§.&& * * Kj£ i L , f£ fe S 5£ 
Sn, 3r^PJ£¥©itefn]£X$l&, £^(p)*Ytt. SSIS 
^fl^ZttfCiofc^^Sr r^jfP^M^J iff* 

(cms, ±mvfz^nmu-t> )immt\zm?£ 

3) miLm^ii. TK^^^Scr^^U-cTJx^ai, r> 
i -O (DMM. b i , 3^4 iff j* £2S*St:S©fc V^U^S © 

[0 0 6 3] glSlffi^M^ls:. fe§&5S*iLTte±#: 
2 4 01* (i^TL%a<L^M*S9pb^^) C^fST 50 



(14) #882 0 0 2-3 2,6 1 7 3 

ffi) £tPfc SSL-T r«3Jramt«J iff*. 
[0 0 6 4] 4) ±#©*¥tegtt, «fi»©*¥4fc 

iff*) ±®*5B«SnfcftSjS 

eim, r±&ft&tiu iff*) ©*¥&s (.m&mmm 

JO £±-5 ic&^ns. IPS. 0 7 tc^Ti-SC, ±#ft 

^Sn5. ±*ftajS<&±#«**±©#¥a£* (XY 
£83 * r±#){ja*7ty hj iff*. 

[0 0 6 5] ^©Sf^SC^xJWCRTS 
^^<fc^7>-^i*©S^SCt3UT18^-r-5. 

[ 0 0 6 6] ©IjiS^WZMPtt, S4a©tit<6 
5„ &iffc£>, ZMPtt^S^5. ; E-^>h*^^b75: 

IfltOZMPff (ZMPffi§il) iV^CiT. 
K^, r«Sg?ZMPj "ifftX, rzMPpend J ilBj* 

[ 0 0 6 7] #Rj*coft*i&«tt*©J:5K:EiC-r 
mswg :3SPS4Hfi 

mb : mitm^n^s. (±#w&xmL) 

30 mtotal rDT^y hMM. (= mb + msup + mswg) 
mfeet : MfflMM (= msup + mswg ) 
xsup :S^WSMB 
xswg :jgPfl^i&fi 
xb : Siilftl (±#I.Sfig) 

CtheS^O, xb«3#5c^ (XYZ 

[0 0 6 8] d(xb)/dittxbC9 lPt«S^^t)L, ©l5ig 
^W^^^-T. d2(xb)/dt2«xb©2Pi ; ^«:^t)b> 

GteMtimmg.^? hJV^V, X, Y^^O. Zfe 

[0 0 6 9] iSCSSItfM^^T, 

,^P ^fe t) OP^fi?<47J ^6-^ > h i^^T-5 
iiio^S r^«tt*j iff*) . GMAP<d&& 

(^-5^f3feS) S:xpiM<. 

[0 0 7 0] TEOftlfi, sPSbOCBStltA^ 
[0 0 7 1 ] 



(15) 
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=msup(xsup-xp) * G-msup(xsup-xp) * d2(xsup)/dt2 
+mswg(xswg- xp) * G - mswg(xswg - xp) * d2(xswg) /dt2 



[0 0 7 2] BPZMP£ZMPfeet <fcffi®U 1ZMP€ 
t2Tttt5. fctffU PZMP©iS2 (ZMPfeet © 

MlZMPti, BPSB ©SI®) K £ -3 T »£T * «tt* i * 

[0 0 7 4]**. Bll:«1-D#*;H(!)IA*B# 
H^Ta&-5*i iSILTISZMP, J9ZMP(ZMPfee 
t) , fe.fctfgiSltl^Z MP (ZMPpend) CD m 3 © 5« 

ZMPpend= mtotal / mb * S gSZMP - mfeet/ mb * ZMPfeet 

7 6] — #k. mMgiiLM^commzimioTtkft ★ [0077] 



[0 0 7 3] 
[*2] 

K= mfeet * (ZMPfeet - xp) * G 

[0 0 7 5] 
[S3] 



[0 0 



BR 4-] 



d2(xb) /dt2 ©zK¥fiS;# = g / h * (xb ©*¥*£:#"- ZMPpend ©*¥*&#) 



[0 0 7 8] fcfc'U fffijSPH. ^JMD&Wlftmifi 

©^-r a • f 1 ^- htc^-r<fc5tc mm (.mm) &®<d 20 

[0 0 7 9] 5feOttH«C«*WSC»ttasKy b<D&®± 

i, ±fiE©:£ GBUa>£>4) TSto$n«. 'dtifct 
[0 0 8 0] 0 8 £#SgUT-£-©»;fc3^S3¥SB<Dft#<£ 

iSHj-r^t, »**aw«ttwzMPjfui»2 0 0 *m 30 

PZMP^tBS2 0 0W\ & 143 .fctfgc 2 
1-9 ^^n^MPCS^tffllZMP (ZMPfeet 
) §SfiT5. 

[0 0 8 1] ifet.iT. JtK^til tfcZMPfeet £mfeet/mt 
otalfg (IB2©^$c) L7tfc©£, S*2MPa»5« 
U. ft mtotal/mb ffif (fit 1 ©£S£fc) t5C 

tfcioT, M$LM=?Z MP (ZMPpend) £#Hj-r-3. IP 
"6, §liL iS^Z MP (ZMPpend) tt.'«HSn#s/>OR* 
Btotalifl6ffi±.«:coS^<Z)S*iDb<Z)itfcttSEBSZMP 

©«A©Sfimb6itCPg?©ZMPffi^MZMPfeet £St 
UT#fc«£«ffb-C#ttJSft*. CCOMStt. t3C 

[0 0 8 2] fllSia^eD^Wtt, &4T^fl£*l. @J3£ 
SfZ MP (ZMPpend) 6«A»«J«*T4t« (JC 
ft) xb36*Jfffla*i*. 

[0 0 8 3] B8»:*T*D<, »A*«JMStt 

±*-CZgft^l§2 0 2 ±#&g&;£§s2 0 2 

f*. ±MfftSS2 0 2H l^ft 50 



±#ttSEj£ (0 7fr^-T) £J3iffi^©7k 

[0 0 8 4] ±E*iD^lS69t:fi(i c ©^Et'JI/ 
(SB 1 ©^JW ,D3S«;M4, KlS5 2©Bf€iSa 
£3 ^tt^©tt££^£ftfcii>ft < tfel r>©J?,£ 
(««*— pt> M^^TfeSH) fc, feW±Z&W]& 
tEte&A 2 4 CD3r«{fi[«'K:|W£S ftfc'>ft < t *> 

1 1? ©S^i'^JST £ftj&^ 5 ft 2>®iLMT£ TtxJI' 

^i^wtMJfia^a) 4>ft< £&jBJg&2©is»i- 

PSI5CQZ MP fCffi^-r-SPS&Z MP ZMPfeet i£±*2 4 

©*»fcft^Fi4-rfcina-r*«iaf2MPjiEtii^at. iJ> 

ft< tfeSUESt Sl^nfcPgBZ MP ZMPfeet tag? ZM 
P Sanffi^O^OZMPffiSttZMPpend * 

jfur szMPffi^ffisaa^ei:. juasttfcaisiSE? 

©3t&© Z MPfflSttZMPpend tS^^TWSeifi:®^ 

^jt^jiLaisnfcftiiiR^osffixbfcs'^iTSB 1 ©^ 

^©J^&Sfc^T^ 5^±#&»£ft>rrsSB 1 

[0 0 8 5] #JS:li^©^©ZMP^^MZMPp 
end BgfZMP {Cjg 1 ©«& (mtotal/mfeet) S:^ 
DT#fe«W>5. PSZMPC^2©M (mf.ee t/ao fa 

[0 0 8 6] ifeUT. ^^©^StW^^ttlCO^T 

BSIZMP^e,±ff©ia*^tB-rsfc^© 1 b 
©TabO. ±#tt5fi**»*-r*c:t (Hioir^T^p 

(C±»2 4 0fit#SS?2 2R, L©-Szg*^*ntg8 
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[0 0 8 7] PiTTH ±*M*SI<B*R*B&JLU ±» 
[0 0 8 8] *«JK:, ^<£fc&<^<iSJK£ l/T, 

[0 0 8 9] jfer. «fi1KPfc:HU fffttfilTOtt 

coO : ffttST-OBffAMRR • 

coO = sqrtCg/h) (fefcU SQrtttT*««EtoT. ) 

At : m^mm 

x[k] : k^-r-y^i (P^J kAt ) <D®±m=H£.m. 

v[k] : k^T'^loafiifiS 

2MPpend[k] : k^T77*@ <£>i§Il£SI^PZ M P (PL<* 



(16) 2002-326173 
K»kA t*5^a(i+l) A tST, A^ZMPpehd 

So ) 

2 q [k] <hp [k] *R5TS«-r*. 
[0 0 9 0] 
^ [R5] 

q[k]=x[k]+ v[k]/coO 
p[k]=x[k]-v[k]/a)0 

[0 0 9 1] «ttS^<&^#ga*R*fbU a[k] 
tp [k] HIlT«<i, 6TFCDR6 iR7*i#sn 
S. N. exp teSRHR (e«Wft) 
[0 0 9 2] 
[»6] ■ 



i<9 



p[k]=exp(-co0kAt)*(p[O]-h(exp(co0At)-l) £ (exp(i(o0At) * ZMPpendp])) 
[0 0 9 3] * * [»7J 

q[k]=exp(CD0kAt)*(q[0] + (exp(-CD0At)-l) £ (exp(- ia>0At) * ZMPpendri])) 



[o o 9 4] ine^cD^*^*.^ 

[ 0 0 9 5] **#Kft^RZMPBin*J:tfZMPBaxfc3* 
U R8**fc»JE-r*«k3fc, ZMPpcnd[i]3&JR€Stl 

[0 0 9 6] 

[ft 8] ★ 



* ZMPmin ^ZMPpendfl] ^ZMPmax 

[0 0 9 7] R8®?a££2I®Hff«:v R6f:ftAt. 
5i, TE<BR9**#sn*. 
[0 0 9 8] 
[R9] 



pM^exp(-G)0kAt)*(p[O] + (exp(CDOAt)- 1) V (exp(ioo OA t) * ZMPmax)) 



[0 0 9 9] *tt»R(7)fD<E>^gj&^ 

[0 10 0] 
[R10] 



TfBcDR 10^ *[0101] «-dT, S9I1 
30 £«k*tT*5. 
[0 10 2] 
[til] 



X exp(icoOAt) = ( 1 - exp(kcoOAt)) / ( 1 - exp(coOAt)) . 

pM ^exp(-O)OkAt) * p[0] + (1 -exp(- coOkAt)) * ZMPmax 
[0 10 3] R8 0£2Ii: c f 3 3a©Bi«^ 1 5. R ♦ [0104] 

1 2£#£>l£5&*T ! #£. ♦ [Rl 2] 

pM ^exp(-coOkAt) * p[0]+ ( 1 - exp(- coOkAt)) * ZMPmin 



[0 1 0 5] exp( -o)0kA t)«k)S*«E:*:K:£:£> £ 0 \Z 
iRm (*£) not, Sll, 1211 ZMPpend j&qe 
»lTtip[k] ttlS1Ri^"r. ^-rnHZMPmax^ZMPminCD 

[0 10 6] *<MtbT, ZMPpend 

©Wj£*afc»TS*J9 0 £f5<h, S6H Rl 3(D£o 

titit inn p[k] a*. ^<D-®m 

mzfrfrt>*> f, ZMPOt fft;SSW £4X3Kf S e: <h £:lc 

[0 10 7] 
[R13] 



p[k] = exp( - © OkAt) * ( p[0] - ZMP0) + ZMP0 

40 [0 10 8] i0- fM9£tt, p [k] tt, $>Z>m&~C 
ifO«t7&fT*-Dt^ f^ICD ZMPpend 
H— «*-e*n"fc£ ZMPpend 

[0 10 9] -Jj, q [k] tt, R7*>S9IS*>&:cfc'3 

[0 110] M^litT, ZMPpend ^5i|,fi£tH, 
— SfflZMP0t3i-6«-&S:%AS. I <Z>*£\ — ^fitZMPO 
\ZteZm*£&lsbTm%IO S7H Rl4£ 

feO, mil q[0] = ZMP0 Tr^^El^ q [k] 
50 ZMP0^6*Jt«R69^»«r*C:i:«:*»r5. 
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[0 111] 
»14] 

q[k] = exp(o) OkAt) * (q [0] - ZMPO) + ZMPO 
[0 112] ^£T, &M X &5iZ£-3Tj£&2ftZv> 

[k] *jr*«». q [k] * mmmfti twx. 

[0 113] HliO, ±#ttaf©3B«*'S&jfcU ±# 

tfcj«^ * *ff tSEKft »mm *» 6 tt A tt H J: -5 tflt 
[0 114] IPS, ±flc*i*©9Btt*B&.lfcU IfttS 

ffi) * ft Hi •St, Z MPfiit/t^^ — £ 
[0 115] f ^T, *fcJf36L/fcft«tC*V»Ttt, <% 

[0 11 6] £l±©*0<, ^fciCif ggbfcgflft&UT 

B8?jE¥&Bg9£«iii, @tszMPiii;it£ft5£-rsJ:e> 
m^m^r^^viz^m^ti^. m, ijseu^^ib 

[0 117] COi^t, *fc«3lSb*:ft*IC*HT 

P) £-g-tT^£, S4*5'J7;^-fZ>t4*L-'T, 
Vtz. 

[0 118] LfrVtttfZ. .*r<Z>mm&.WZ&^T\Z. 

«ttl*6*«l:m«J;5l:a;5. f^I^nH Z 
[0 119] «-3T. z.cDm&(Dmm\z^m^wia 

tfy h *S^Ttt, *<D£?teftlzMm 

[0120] 05 (Oy Jl^J^miEX o ^^ss 1 o 



(17) 2002-32617 3. 

tt, — ^ftjE-TSBfC/iHifeCDttt 

sasniy M&a^T^ufcJMrr*. inn 

io z> m&<D%tiK)izm&^-*>hzm%.-rz>b<D-u3b 
[0121] m, u©Bjisti5HT, @g.E3R£fi&' 

[0 12 2] yjV^jmiEUl 0 0 cififfijLZyils* 

20 ^;ktt, iSiiif^^T^ (Lttbtt ras^ne-? 
;ki teao *fcttjR»*^7ji<*7*;i' (bttLtf on 
yj^^jui tmm siis. — jutMfctt.' mtits^ 
^)vcom.w\zit^ mwjts^^jKDmwu. f&ffrm 

[0 1 2'3] Jfcl^T, Z\<DmM<Z>m&lZtfk2>W5£&W}n 

[0 124111111 ^©7;i/^;i4i&IEAD^£ 
30 AS l'o 0 ©#*4js6«H«St7D- • ft - h (I 

[0 1 2 5] J^Tt^T-Si:, $f S 1 0 

©sj«i<bffj!t*#^, s i 2 sits i 4 tit*, mm 

*SW«fU #je*n*t*'ttS 1 8 K:JBtfi:*fc. 5 

jesnsit'tts 2 8 icittf. 
[0126] s 1 8 \zmtstztemm t * o \zmn^ 

*^ C ® ^fr^ 4r S J a. - )V t h TfBtt V U T fc A < . 
. &3^tt> ; 3-r7,x-i' y^4 4fta*oa«*K*6©Jt 

* t^ot^&T'o&ftmmzmizikjs.LT'b 

[0127] 'A^~C. S 2 2 tit*-, ^E-^G-filMmm 
[0 12 8] <*®#Sffl»*W.S 3 Fte«sS»tt, ^"E5£ 

50 «riwjBaf** i 6AfcafijaBwa«*#»c-r-5. ^-is** 



(18) 
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[0 12 9] ^@#«*«$»»S¥ttt**tt, 

^T3o tt. ^T3fc*HUB 
[0 13 0] 4B^*(DZMP«liI/^*— ^ 

(ffiottWHY i o - 8 6 o 8 i ^temizm 

[0 13 1] &V>TS 2 4fcJt*, ^HJ^^^Oft^^ 

^S^S^^o^A^ — 21 
lit r^^tpj^j tt, *®#£ftl»l>3IL&i* 

[o 13 2] 3e«JSis**tt, a*. *i'«Eis^*i* 

2 JSI3#* ft* 21 21T rj^fnlj ft:3j!§§§£ 

«JtfejEII©»*T«IH»C****21i:#T*<&* 

[0 13 3] 5fcf, -%HI#^ SHJEIB#MS. *2ISIeI 
[0 13 4] lj^£«ajQXHJS¥ffi 

[0135] mimmi£&mimmm&¥-&mmmte* 

fit *0*«^»IWffi**fc— a*-&fcJS 3 F**»c»jB 



54 



[0 13 6] *2l6ia***«»IWJEW«jB*a..^ 

fc-r*. jB2ffis#***x»i»s 3 Ra:it«»tt. ^0 

[0 1 3 7] 2in6©Uff*.Bl 2t3^To 

[0 13 8] '« lffiE*«M5cktf*2ffi@*S<0#fr« 

[0 13 9] JBl«!llI***i^*2ieia**OZMP 

[0 140] t^5T, ±#««j«<Offl»ffi«i:aft* 
^§1X0, VOIiitni, 0 7 fc^T^Mftrt^ 
;^ S JB V^T ±E3B 1 £31 2 KB£*# U 

AttaxA*** »ER*b&wjH±#«atjftffi«aa© 
ixo, vofc-an. c^mxo, voft/3e*it 

Hfc:*"rt. H l 3 ©i5l:S-5. itxo^ 
(x0, yO) tStut^U VOfct^TttMBtt 

[0 141] Z.<Dk?\zmm~TZ>£:> i7^T¥ffift 

40 ®#«osj»3±#ft*.*tt«a*tt. ixo, vote 

IP "6, X0 + V0/co0 rj6*!EH#g©«jJH3B 
[0142] ill CDffilBtRSii:, *^TS 2 6 fcSl 
H, *©»«ttftlc!BSL&*«2 0 0 0 -3 5 2 0 1 
[0143] ^^T. S 2 8 tCjt^ ^0#§^^iET 
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2000-35201 l#fcffi«£nT^2>©T. Piffl 

[0 14 4] *^TS 3 0 \zm&* &j£2nft&®rt : 7 

fit) £fS±£-g-3 (&ft££W3:#Eti-r*) . 
[0 14 5] 0 1 4te^CQ#tg£^-r-9-7 r ;i'— ^> • 7 
P— • 5^— K-^ab^o 

[0 1 4 6] £TFt»9rr*<2:, S 1 0 Ofcfc^T, 

^*asic, mm m&mm) tiz&vzg 
m (W zMpsm s i o 2 tit*-, ^tm^n=7 

•5. 

[o 147] ^v^-rs 1 0 4 til*-, 4B$tA5^- 

[0 14 8] 01 17D- - 5^- hOia^KMS t, 
^^TS 3 2 fcift*, y )V=^f)V^m^t^l£^<D^ 
± (^©ffiiE) Srfr5. IP'S, 0 5 *#gg UTUS^ L 

£:b D (D7 )l'¥:zr)l'MIE : E — ^> > h© Z MPSSlOf 
ffl tzZZft^. 
[0149] 0 1 1 37D — - -5^ - N©S 3 2<D&®M 



(19) 2002-326173 
* [0 1 5 0] 0 1 5 «-€-©##CDMlE#^^^tb7t ! o 

[0151] miE=m±. mwt-tt^y)v^)v wjn, 

-5. 

[0152] set:, mmtimy wf^«fl^5*8' 

i0 ^^^^^©ZMP^WSL&V^a; 

f^^-KAy? (F/B) WiESrfT 5 feOt7-{ 
-K7*7-K (F/F) MjESrff 5feWWn5. 

[0 15 3] 016B, JH<03fcafi©««fc<R*»^ 

[0154] «, 016 tc^ris i-osas©»iB*>"S- 

ST*. 
[0155] 



7J«fJl'ZMP = liZMP 

+ B^IZ MP £fc> D CD^I^E^HCE^E— ^ 



[0 15 6] mil m^<Dy jV^^ifiMt^^^JVC 

sts-r«i'5 \z&&-tfimiE-2nz>z. i^ic^-r-s. c© 

iSfc, 7;i^5MMifiEg5l o o c \t. i*±#«ias, 

©*©, e^-h^s^ffiiE-rs. *«fctf/$fcttiw 

ZMP St 0 t BfffltgAt-^ > h C i 

r7;«f^ZMPj tt, mmti^y fr^'rfr 

-5) ZMP IW, Sg8*>5jg 1 3 ©*6g©?g 

[0157] 0^COSD<. |g 1 ©*J6©JgffiK;*V»T 



hOZMPMI 
. . . S15 

gs±#&B- **ijE-r«iR©"sat±*Mfc«" £m<*-r 
*) . 

[0 15 8] JUfcWfctt. »l*«kr«fc2*«^TNfa 

51ZMP (ZMPfeet ) &WliiT2>. Jfcl^T, J£3£rffl 
^taSI^ZMP (ZMPpend) £^ffiU 8t4£ffi^T 

®3£^FZMPa>e>ejAi^*¥&B£j?aju 

©Tfc^F-CfcB^J^li^S^^fiB tc— S-T * <fc 3 
40- 0 - 8 6 0 8 0*&«T«3febfc±#i*;£ftj£f* 

[0 15 9] 8fej£l,&_L#fl:BfcS"3*. 2*7 

^x^^ja^T^^^i/ZMP^iffflb, &&\zm 

7T7)l' ; tTJl'ZMPSS$Sltlt5. 
[0 16 0] 



• 7;«rJl'ZMPIIi=7;i' : ET^ZMP-gf ZMP. . ... SI 5 a 
[0 16 1] ^UT7KxJl'ZMP^«@SZMP «fctf^& ©*2£©J£*g l:*HT, ig^l/^ExJH:: A* £ 

£^0©:7;i^^;l4ffiIE^-;<>h©ZMP&#ffi£:L ^L^)B^±#:^^«. SJ^©^H©fc*, ilit^^tr 
Ti£*E (JB73) fSi^fclfc. i^- Z\<omm<OWm^ 50 -5. 



(20) 
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[0162] m^^ruf, m&ik^jvco^jvfcm 

[0 16 3] T&7)V^)\s$:m^Tnft'tZ>ZMP * 



38 



Tft^ (£*) Sti, B4K:«tn#y KSWT^xA' 
1 0 3fcA*an£. 

[0 16 4] SI 6 0«a^jTftch, PiT^)2^)0 
[0165] 



= 7^T^ZMP-|gZMP. ...... Si 6b 



[0166] BH7P- - ^^—homwizmzt. 
*vits 3 4\zm&. nm t t ^an^ 1 4 

[0 16 7] H4«DK9!K:BE!K -^^McD^fiMfc^^ 
hS«pr^^;i/ G£^v^ ^^if® 10 

3 Id^-cD^^A^^n^o it? 
[0 16 8] *&, *<Offi©B«JE¥ (£») 
•(ttS) . giZMP (MM) > @f ZMP^t»0O7 

S» (flat) to*. «^r3>7 p ^< 7 1 0 
.4MM^ti^ B«*K*»EH10 6lc:62 
% €>n. f uTM^^^f (SSP2 2R, L) fc#E 

tf»)S*nT«§3>^7-f7>7iMS8 l 0 41: 

[0 16 9] »^3>y7-f 7>A»ff&5£8B 10 4^ ^ 

fne^l^t^ 1 2«^^ln (1 0 R (D & 
10 8 (C3t^>o ^t^>hn-7 10 8H d#7M 

ftr^^^i o 3-flHfl.*n&w»*«t»« (fit) 

-r^o 40 

[0 17 0] ntfy b ll:4tt**JE*SAa6iA 

3>77^7>XSjM^1 o 4tciien^>c Sfc, 
n#ty h 1 tC^i;fc*M^ilM^M^ir>i^3 6 ®ffi 

fciSStt, -t CTg»MS«7ct g g Z M P 
hMdmd ^Itil^n^. 

[0 l 7 1] ttELftl*ZMPSt)0O7;R 



1 1 4t^-^>M«i$n, wflr^asK*^-* 

> hMdmd KJpffSn*. £oT#£nfcS]0^-*> 
\zm^ X S ttmiETZ £ t fc J: 0 . S 

gzMP^o tc jje© J: -5 fcft&rifcfto^-j* > h 
^^^a^^o i*. iszMP^t>o^7;kf;nfjE 

^-^>f(DZMPiIttll ±fgco$n<, SIZMP 
^D0S^IA : E-^> hMdmd lZbQWt£n%<D 
X, *^3>^9-f7>X»ffft««l 0"4*«^ttB ■ 
«*fiA#E* 1 0 6 fcttft* Artb&<T*>&V*. 
[0 17 2] 0 4^K^T 5 ^T±I2Ufcm^3>y 
7<7>^1^S1 0 4fe£<B*J*fe«kCWfEH:\ 
*fflKA#5fcfctti«bfc4#BH¥ 10-27796 9#& 

So 

[0 17 3] C<&|yfi<B»a6tt±e©a<*j£b;fc© 
miEVxmti £ Sf < WET* C i **T 

[0 17 4] $ SJC\ 5cl;j|lL^l2 0 0 0 - 3 5 

2 o i i^»cE«an>tB«Ea:**o**aras*ia*-& 

n*:**ra±(7)*|f.Jc:*^Tn^«/ h<2£-SBe<D^<&& 
[0 17 5] fcfcU »10S6«O»«O«iE^fttt* 

[0176] I17H C10^^O^2 0^3S0^JC 
tt, Bl 17D--ft-h©S3 2©*S©«iE¥ft 
[0177] i2 0^M<O*l80«jE¥ft«. 
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[0 17 8] H*(D*D<", SB 2 G>*J6<E>«ffiK:;fcV>T 
^r^» (1/S f S ; ^y^JXSU^) LTS»^> 

(-k. 7-f-p;bi7y-f>ss«) **i;fet>©s. 

• [0 17 9] BP-B, §gS?ffifg», |g±*^ 

T^Sf ^T7;V : ET^ZMP^aiLTISZMP i 

(7;^t;I/ZMPR» 
ZMPJt)^7 ^^E^MSl jE^E— * > h <£> Z M P ^ 

±Mie7J^TJM:A^t^J:7(ilf;." 
10 18 0] ^ SB 1 0HlS<7)Jg!ltSaO, ^MYb^ 

iEif±MitbT^ ohm $n^c • 
[oi8i] coss/^^;i/«, ai8 jcs-r*o < , s 

nxm^ Hrfcs-r^tjK-ft^ 

»£-<D,. B«ZMP'©»»4:gat±<*:*¥4£«0«»© 

[o i 8 2] ^5; Hsoatjacfci^T,' ^^^^e^ko 

fcmm%L*l/G (s)., gl^jiKD^n^Gm 
(s) fTSt^t/^YtqE^KO-tnS (G (s) 

[0 18 3] Ma^r^fili^Gm (s) ** 

ifi7;^^;i/©e*«*©asHRG (s) ^is«an* 

tl Gm (s) / G (s) ttl £*&Td<t:a*T#a 
cot, ft«fti:B 2 2 (c^f J: 5 fciS(H«K£»S*i 

[0 18 4] JtB*>S, *2<D^ifi(&?gjB<0^ffiK:;S3t,> 

ZMPiflU ^^WbBJIt*^ h*7«*RK/2 
ttCHz] (*y h*7A«*BkK[rad/sec] ) OD-i-; 



(21) #i2 0 0 2- 3 2 6 1 7 3 
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[0 18 5] i^5T, eSZMPSfcOtC^;!/^^ 
MlE^-;*>h£^££iir&.££te, iiZMPf:!! 
ZMPJt)D^)7 ^;u»ie ^ — ;* > N £) Z M P 
ffl^JjP^7cffl(C, g«Z MP £#FIE1-* M§T 
@IZMP.^fMJ5:i^fllTli/^-> 
CRM- ;£nT^£tt-rT**a>S* BgZMPSt)^ 

[0 18 6] S2 <B*«<&»«(&*iS"tt* *#y-r >o 
^tK^C^f^nH l«ZMP*bD©7;P 
/fc-x Jl'MiE ^-^>hC0ZMP tt S 0 \Z tt *) . 

[0 18 7] JB2(D*»©*»fc*^TttJtE^)«fc5fc 

[0 18 8] fcfcU a#i^ft^>s^^t^M 

[0 18 9] B2 3te> 2:©»989*3 0*JBO»IBfc 
HI 1-7D- • f t-h-©S 3 2©^$©*E?ffi 
[0 19 0] JB3®5fe;K®»ttlCff«M0ttiE^& 

[0 19 1] «jtt©*Jfi©»»iffijl-r-sjiSte:illij*[** 

*#^:3K§rr*i, ^3<^*is<7)^^fi*5v^r«, sg2 . 

©*JBO»MJ©3F«*, BP«, S»^;KD^«S:B&± 

[0 19 2] BP^, 3Bl*±tKjB2<OjgJfiCD«JBtB 
40 MP^i^g^ZMP Ste»9^7J^^;VSlE :: &-^> 

TffttlbfcifiSreSZMP-SfeOCD^^^UWiE^-- 
^> h © Z M P igt^ ^SEg UT7 JI/^t^ Z M P I? 

*»fc7;^T^ZMPKS^ 
ItS^irO ( -K) €*i;T#fc»K:«»^5^U*!l 



41 

[0 19 3] 7jI/ : Ef;VZMPlI^)Ifi{:^^Tl^ 



(22) #12 0 0 2- 3 2 6 1 7 3 

[0 194]^!, * 3 (»6«Cr« 



2? 



[0 19 5] 

N7;i/TT^ZMP-|iZMP 

-a»^;WH»«7^-K^!y^*. : : - 417 
[0 19 6] tC5T* ft£b>f< >©*#«K*H-#fc: *oT> Si 7K*SC^ifi(H*n«. 
7K7^ZMP^Ij:gS0l:^^„ [0 197] 

7J^T^ZMP-|MZMP= «»^E 7-<-K/b*i 

. . . Si 8 

Si 5 tSl8«tD, ^S€#^Ci^tt^ e ★ ★[0198] 

^Sft^r^fflrWM^^-HAyi?*. . . S19 
[0 19 9] fi£oT, |*ZMP£t)5©7^TM 
IK— ;*>F<7>ZMPifcJMl-<&*e QVtB) ictt, Si 
5<D^t)D\z, SI 9 £fflt;>T*>&^. 85fc£>*/S 

[0 2 0 0] ffi75\ S2^ffi©fST^@SZMPt 
to D © ^Jl/^E^MttE*— >< > h <D Z MPiII^I« 
SMT^^ O fciEViOfcjitU * 3 ©^QfiO»«lTf 
dcoM «<S» ^ 5 s ;U«SI ffl7^-h*Ay^fi S b 

.[0 2 0 1] JB3<0^O»»tt±Efl!>jD<«J«Lfc<& 



30 



[0202] 12 4ft z<&mw<Dm4o>mfi&<D&m\z 

H -i 1 -1 7 □ - ^ t - h ^> S 3 2 iE#S 
[0 2 0 3] »4O*Jfi©»JB^6»JfiO*7 0*ifi© 

[0204] »3©*jtto»j6tffia-r*j*[fcHfcj«** 

[0 2 0 5] 



[0 2 0 6] fc*£U Kp.Kv.ttfflW^-f >T&S. IP 
iIS(CS^Tgil : ET;W™7^-KA7^t^ 

[0 2 0 7] »4CDH3fiO»ffif3*ViTtt±E©-<J:5^C ^ 



. . . S2 0 

[0208] I2 5H z<dmw<d*b 5 <omM(omm\z 

tt, il 17D—rt-h©S3 20^<Z)iI#S 

[0 2 0 9II5 ©*MO»JBk:«S««0*iE^jSt) 
*3<B*Jfi©*»©A*MT?»D, #ic, «ifc*0»*A 

[0210] tsmo^afi<ojgi8tffia-rs^fc«>*s* 

[0 2 11] 



[0 2 12] fc*TU 



S2 1 



S2 2 
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[0 2 13] IP^, 7JU%7 f .n'*&ttB*&JKKft:%5 s . 

{^fMDi^fiSCfC^rSWT^M, ago \zm 

[0 2 1 43 h atfy hnmti^ft&Mti b* 

7 Z MP ©B#P B H$¥i§ffi -BSZMP ©HSPs'Jft'iP^M 



(23) itfgg 2002-326173 
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z mp ©^p^w^F^ffl i y jv^? )w>m-b&m.v>&fm&} 
[0215] ^jl^o, nm<t^)v<oa.^SLm<om 

[0 2 16] 



S23 



[0 2 17] foT, mWETMKWP'f — Frtyit 

mammtQ¥*a*tt&t£o sscsci 9©ns^ 

B^ZMP£t>CI©7;i/*5^l'M:iE ; E--;*>h© 
ZMPiMfit©«flWfl93p*5ttH:, Big 0 left*. £©«& 
JR. » 4 fcJtU ftfi**OHUj6*fit 

*T3Ei«lT*S. W, »;£©«f£«3I3©|ft&£©f$ 

[0 2 18] JB5«Djafio»lBk:*v>TB±C©±5k: 

^juMje^e— ^ > h © z m p &g-m<D&ffflmw-&m £ ta 

«OI=T*Ci:39»T*-5. 
[0 2 19] 02 6H r©»^©^6©3H5<D^SglC5K 



H 0 117 D — • 5=-f — h © S 3 2 ©=!&^©^IE#?£ 

' [0 2 2 0] JB6©SOfi<D*IBCD#ac'bJB3©3feKO» 
«'©AflE«ltf»D ; y^>K©«»S (0 2 6© 2 6 
a) ©.tBTjW^RSJW^fflSmtotal/mb L< 

[022 i] fem<DmM<Dwmtnm-tz>&\z.m&*-& 

^T&iHT*^ IS 6 OSatO»lt*^TIl Si!!* 
[0 2 2 2] 



SHft^JWHIMB 7 w - FA* y 7fi 

=Kp* (Sf* ; E5 ; ;i'±#:*¥fi:S-a-A7 7-c;k^iii*) 
+ Kv* m.Ws^)V±W^M .-. . . S24 



tcfdls, a—/^Z.y-<Jl$>tiit)ii:\t. -K *mtotal/mb 
* yjRr^ZMPSlctM^D-yu^^j^l: 
ILfcfcC^tit. i^K nrtotal/mb 
H 0 1 8 fC^Tg»*5rJP©£S£fcT;&-£>. 30 
[0 2 2 3] 5£2 4fciST«»*5\'MW*Jl , fc:«kD. « 

^H3;&©l$M»¥iS«fcKH:— ST*. Sift* 

Z M P ©l$HW5*©Mtotal/ib <«JiJBTp-£j6ffi1B) 

[0 2 2 4] ^fc, @2 6*^i^A^D<, P-/U 

PaW^fi ©mtotal/mb fg©M#> ^Sfft^T^fSIW^ 4(7 
-< — KA-y5*g©B#P^l$'P^te©ntotal/mb fg©ffi£M 

[0225] K±«kD, 9Sh^ : T)vmmmy^'- kav 

SEW^JHWfPJB 7 w - h* A* y 
=Kpl * «»-e7\H/±#*¥4M 
+Kp2 * II <0S 

+Kp3 * (S»*x;l/±#*¥&«-c:— A*7 -C )V*mt>) 

+ Kv * g»*5^±#7Jc 5 F5tg S25 

[0 2 3 0] fcfc'U D-/U7-f;^iiJAH -K* 50 7JHE7 i ;i'ZMPeg3l©ffi#ffi*ntotal/mb $D-/U 



★«J&*6, @SIZMP£fcD©7;i'*5^l<-ifIE*-;*> h 

©ZMPftgfi©P?paW¥i3ign &#ote&*. £© 

^**^J«T*ilt*»T**. ffi, Ss&©«f£tejg3 

£ra*"r»*. 

[0 2 2 6] ^ 6 ©H3g©^SgC*^Ttt±*E©«fc5*C 
«*l/fc(*)T, ^5©*M©»^TK!i^fc.<i:|SI^©3»^ 
*»*Ct*tT**. 
[0 2 2 7] 12 711 ZL<DmW<D%7 V>$£fo<M&m\Z. 
«*WSCI»»n#-y h©»ff-£jE£&«©Sfrft-> 
H 0 1 1 7 a— • ^r— K©S 3 2 ©#^©^IE^?£ 
*KWT*«IH7*nyi7HT**. 
[0 2 2 8] jg 7 ©HJg©'gSltC^^^ffi©^'fe|g3 

6©*J6©^^T©#j4S:Jg'§-.bfc, -t-nSO + BBW 
* * V» tt*T T» * . 
[0 2 2 9] JB7©*Jfi©»SBK:&V*Ttt, S»*5"\>U 



(24) 
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[0 2 3 1 ] JS7 ©*K©»«fc*vm4±E©«fc'5lC 

[0 2 3 2] I2 8fl Z<D?£W<DmS<0$m<DMWilZ 
tt. il 17D--ft-h^)S3 2 C0#^"(7)^iE#S 
[0 2 3 3] Jb 8 ©*Sfifl!)»iBlCff S*«©^S«aS» i0 

a^^HE^ Ge^i^^u) ^m^ziHE-Vs fr-D 
[0234] ms (om^ommjz^^T\t, m^<on 

gZMP«fbT7WrJVZMPii^ 
fcWItlC- 1 ^SDTifeS^SS^r^tAAtTS 

IE g * Ji<£&S i ifcTT * «k a b fc. 
[0 2 3 5] gtZMP^5D07J^rJHjE 
> h^) ZMPSSiliO utlH 7 

[0 2 3 6] ^^^^WEffiOie^^xJUthJfWte 

[0 2 3 7] ffi 8 (0*Sfi(Z)^S{C^^T«±E<Dck5 

[0 2 3 8].H2 9H" 3 <D|E91<Dfg 9 <D*Jgtf)**fc 

tt, il 17P-^t-h^S3 2^MOtIE#S 40 

[0 2 3 9] »9©*3S©«JIK:«se«©#ffitta!»* 

=Kp * SSj^^;>7jc3Fea +Kv * «ft^&^;i/7K¥3S* 

[0 2 4 8] fS 1 0O*JSO»*K*^Ttt±E©«k3 
fc;gfJ&bfc<DT, ^9<^^jg<0^ffi^^^4(^*ig0 

[0249] §3in r om^om i i o^see^ffi 



**^7^^e^;u g^ji/^jio ^flv^fat, fr-z> 

JTO7;V : Et*7^-K7^7 - F4fIE£!<&— 
[0 2 4 0] Jg9 0^1i©»il:»7Tt), *3©S06 

m»/b*«m.* ^n\zm^-c9m^)vumm7 -r - 

IgZMP^t) D OD^Jl/^JMtlE^— ;* > h CD Z M P 
[0 2 4 1] I9(Z)H^fil:fe^m 7>f"H7 

[0 2 4 2] m^(DS3<DHig©^<D7^-FA!y^ 

**<05E«»*»4«Tblc<li«M»3W**. b^b, 7 

*4, tt> l««r««!isnT3^61*iEan*OT, 

[0 2 4 3] Jg 9 <DjOB<3E>»«tt±EO«fc5K:*lJ«b& 
CD"C\ ±El/ft7^f- P/ty>#St7^H7*7- 
F¥tt©**>fcJ:S*tt0«>fcl»#. * 3 

[0 2 441 03 0*4, eicD^BJcD^l 0 Oftt^S' 



fctt* H 1 1 7P - t - h©S 3 2-©*»©f IE¥ 
[0 2 4 5] SB 1 OO*JBCD»»klfilS««0#ffittJB 

£5^b7co 

[0 2 4 6] IP'S, S61 0(^ffi<D»ffifc:fc^Ttt, « 
[0 2 4 7] 



. S2 6 

Kite, Bll 7D- 'ft-^S3 2 <£^#<D^jE= 
[0 2 50] SI l©*JS<0»ffifc«*g«®#ftfcjB 



(25) 
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[0251] §g?s^ffis«, &5£<D«k5fcfc* 

@*H§S&B=-mtotal/iDb .^27 

[0 2 5 2] 

=K P * (SE»*7 f ->l'-t#* 3 Rfc«-B*»ttt«) 

+Kv* S!4 ; tfM#*¥lS+ ■b/«total*a» i Ex;V±**Ttt« 



S28 

T^ZMP^iOif B 1S9?^i* (-1) *mtotal/mb 

[0 2 5-6] |gl 20|»S©»»»C*«r»T»4, Jgli^T 1 
)Vmwm 7 -f - KA«; fiSElTO «fc 5 fcJWJT 5. 



[0 2 5 3] SB 1 1 0*JS©JgJgfc*HTtt±CO«t5 

[0254] i3 2n c ©^^©ig 1 2 <omt&<omm 

. fC«. 01 17D--?t-h©S3 2CD#g£DfiEf 

[0 2 5 5] JBl 2 0*M©Jg*t{R**«0^t>*5K 

=Kp* («»^5\«/±#*^«-n— /^^-rJkJ'ttia) 
+Kv* MI*^5^±#:*¥iIg + mb/mtotal*gg^7^±#7k¥&B 

S29 

[0 2 5 7]fci£U D— /tX^^^tiJ^tt-Btola'I 
/mb *y)V^: ; T)VZUVmm.^:U—n^.y^)Vir\zm.V 

[0 2 5 8] JBl 2©^©«MBC45V»Ttt±e©«fc5 

[0 2 5 9] 0 3 311 £©fgBj©$gl Z<V$m.<T>W& 

mm^^mmm ? 4 — k a* y ? m 

= Kpi* giitfMWTfig 

+ Kp2* (m2tl : £7 i Jl'±#-7)i¥-&&- (-mtotal/mb*S-DS) ) 
+ K P 3* (Mgb^^-t&ykW-tiLS-n-^xyj JV&tiiti) 
+ Kv * Sfi€T;H**fIS+ nb/nfotal *S16^xJl'±te>MF£fi 

S30. 

[0 2 6 3] mmiZ. a—/^xy^Jl^iiitlt^ -into 
tal/mb* ^JI^-t^ZMPSSM^D— A*:7^ fcal 
Lfcfc©£*:b-r. 

[0 2 6 4] Jgl 3©*JSC0PS8fC*^T«Jii2©«t5 40 & 
\Z&l£lstz<D-C. fSl 0^6>Sgl 2©HJ6©?B^©3&* 

®'t'Wtt*snHjfSftajBi*stn. 

[0 2 6 5] H3 4IJ, £©?g9§©lil 1 4©*;&S©^*I 

[0 2 6 6] SI 4©*J6©jBJBK:«4gJt©^£tt» 
7!>.^*l£{b^;U^©ZMP £ffi]ET3^ftT\ 36^ 
[0 2 6 7] IPS. S3 4CST*D<. SB1 4Ojfei6<0 5(7 



ft £ US m t * « *B 7* □ y £ 0 t * * . 
[0 2 6 0] gl 3©S£5£©^SgfcfiK-5£S©#i£ , &ll£ 

miz, mi o <nmm<DMmfr its 12 (Dmmcowmm-c 

[026 1] HI 3 ©*J6©S^fC:fc^TH SSSr^Ex 
[0 2 6 2] 



y-f> (+k) **ct#fc**, m^b^e^uiciiia 

Kin** J: 5 CLft. f&77. mttjfc^^khfWit** 
«tiEI*±#ffi«tbTft« CtfJ.73) r*£#Efc,'ltoB. 

[0 2 6 8] ft, |g 1 4 <Dmi&<DMmiZ&^-C\t. W, 1 



49 

frt)tl^o l¥L<H> 3feHlflfc#I¥2 0 0 0 - 3 

5201 ££-mcn£*± 

[0 2 6 9] £fc, ^/^/-^©f^ZMP/^^ 
[0 2 7 0] Sfc, ZMP(Z)/^->^II^W 

[0 2 7 1)^1 4<O^0fi©«ffifC*^Ttt±EO < t5 

[0 2 7 2] B3 6H 1 5 ©*je<0»IB 

fctt.. 0117D- - f t~hCDS 3 2<D#S<D«iE¥ 

[0 2 7 31J1 5 CDSOfc©*IBfc«S*«(D^j*tt, 

*>o JMfiffc^f ;i**a> Z M P £MIE 9"£#?*T£> 0 , 

- FA y i7 ffilEM <D—$SiM & ^f^T * £ o 
[0 2 7 4] JB3<0*JS©»»S:a6K,- 7 

^T^zMPSi^a^LTS^yo ( -k) **. 

[0 2 7 5] SkfthH »1 5 <Z>H3S<91^te, S3 

*<ot* mi 4<Dmm<D&mtmm\z. 

T> *2O|£86O»JI£fc»4*4©*K(0»«^65B7 
[0 2 7 6] Sgl 5 <D^<9^K^T\ #Ei§teJ^ 



(26) ^2 0 0 2- 3 2 6 1 7 3 

[0 2 7 7]gl 5(2f^(D^I|£^Tte±I2<£<fc5 

[0 2 7 8] i3 7H £<05ggB®SBl 6 <D*J£©^ 
H 1 1 7 D - • ft - h©S 3 2 0$S©«iE¥ 

[0279] si 6 (D^m<Dwm\z^^m(D^m^ 
io mhti^y)v^)v (&7)v^)V) \z^xmmti^ 

fttrJ^tO Z M P StlE Site? 

;i^f ;i/ZMP^Mt5.?i*T*5c 

[0 2 8. 0] IP^, Sl6^Hdill^TH 0 
^T*»fc7>T-hVty^iS:g«ZMPt 

Sn^LTy;v^E^;i/ZMP^^a6> **&7;I/ : et^z' 
mp sjg^i^f )V\zxti iT7J^fJHMi^* 

S <h JMfrffc ^ V s JV <D IMt^S \Z JS U T* 7 f ;u 
[0 2 8 1] *ftU*lcBLT(4, MfS^-bVW^ 

[0 2 8 2] ^f;i/i6^:7^-ivW^fliJ^<0A;*J 

. t«itHS:«©***te:A*bTt>Av^. 

[0283] Si 6<©lfeK©»l8fc*V>T«±B©.fc'5 

[0 2 8 4] I3 8H 7©jafi©*lB 
Kite, B 1 1 7 □ - • ft - hOS 3 2 ®*§©«3E¥ 

[0285] in <Dmm<Dmm\z&z>ms<D^m\*s 
50 ast^#STS^o . 
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[0286] mi 6<nmm<Di&m£m\z, ggz 

5 iCLTco |g 1 6 OlfeWcDJKJgtcis^TB: 

[0 2 8 7] ffij, BSlZMPStoOO^^E^JtiE 
^E — *>h<DZMPft*«S:0 i&^-f <5£#JC, J67 

[0 2 8 8] «K m^b^^tCA^^n^^^I/ZM 

p je s n s /t ft fc m se^e ^)v<Dmm \zmm <Dmm 

[0 2 8 9] 117 CD^O^^tC^^T«±I5^)cfc 5 

^^l^ot, mi 4<Dmmommtm^(o^}M^ i 

[ 0 2 9 0] H39H ZL<D&9i<Dfg 1 8 O^JfiO^Jg 
fcltt* SI 17 a — ■ — h<DS Z 2 <D&3g.<D&lE¥ 
[0 2 9 1] ^1 8®*«©»ttfcW**«©*tttt.. 

[0 2 9 2] BPS. ^1 7©*Jfi<©*«t*lriTtt@« 

2MP*»jET*7^^©*»K:#*efls*^;vft* 
• g z m p 4«st5 7;^T;Kof B^fMit^r;^ 

[0 2 9 3] JltMft^T^Ottltttt, Jlttttfctt, M 

^^^E^Koitf-ftatjft^fid • mmzttLxm 7<Dm 40 

£#i£T£££T2£ft3,> S«ZMP$b5"©7 

[0 2 9 4] mi 8 0**©»*K:*l,>TH:±E©J:3 
MSlfcOT, mi 7©*Jfi(0»!Bira«<DSS6*** 

[0 2 9 5] 04 011 £<DBW<Dm 1 9 O^JS^Jgffi 
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fcltt. Ml 1 70 — ■ ^ir — h<DS 3 2 <DJfc?§-(Dj$xE^ 
[ 0 2 9 6] mi 9 0HIBO»ttlCfll«ttBO^t2« 

^JMltt 7 - FA* y 2 ^TfMft^T^ Z 
MPi7 )V=E<r)V Z M P <DMJj *&1ETZ> £5lZls fc e 

10 P$b!9^7 ;i^5*;MfjE^— h Z M P 3ftg:ffi £ 

[o 2 9 7] s-uftA^t, mi 6<Dmm<Dmm^mi 

[0 2 9 8] m 1 9 O*KO«JBfc*^Ttt±E0D J: 5 

, f:«gtb'fc©T, mi e^ct^m,! 7CD*j6cD*K&a! 

[0 2 9 9] ^4 1*i ^<D^B£<7)^2 0<DmM<DMm 
\Z\Z, Bl 17D--ft-F0S3 2OMOftiE^ 

[0300] m 2 o <Dmt&<Dj&m\z. mi e iz^-rm 1 

)V^)V1 0 0 c 2 iftljfjftl 6 aSr^birca^;^ 

t 1 ;!/ iooc2i U;fcfc<z>-c&£>. fcjeu iS!7;uqE7 f 
;n o o c 2 «g*z mp ib 5 ©7;^T;v*iE ; E- 

^ > h * 7;^r;^-> > KR« i: 1/TtB A ZM 
Pg4^7*n^4 1 ai:*^TgSfZMPSb0©7;i/ 
^t^MjE ^-^>h(DZMP IH^ft^ (3££ti) £ 

n*. m&<Dffi&\zmi<Dmm<DMm£m&-x?$> 

[0301] 04 2H £ (D^^cDm 2 1 co^Jgc^^^ 

fctt, 01 17D— f t-hc7)S3 2^$^IE# 1 

[0 3 0 2] m 2 1 CD*3SO^^«, H 1 7 t^tg 2 

mz, m 1 7 \Z7F-s%$$L<D&7 )V^)V1 0 0 c 2 £JD 
17a $r^^-^T^7;l/^E^;U 1 0 0 c 2 <h"9"-5/fe 
OTg>£o fc*:U i27;^TM0 0c2aiSZM 

p Sto y> <&7ju*E7 : )i'ttiE : E—* > ^-^7;^^;^— 

^>h«iltbTlB*L, ZMPif7 t P^^4 2hl: 
^^TISZMPSt)0©7;K-T;«jI : £-^> Kco 
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ZMP'*3Mft&*«€ (JfttJ) *n*. 

[0303] %2 i <D^m<Dmm<D3%&<DMmzm 

[0 3 0 4] 04311 2©*lfiCD*lB 
fctt. B117n-'ft-hOS3 20$*©«EiEf 

[0 3 0 5] 122 (omm<Dmmu, m3 7 iz^-rm i 

Til ^Wlft^^-HAy^liltt, liZMP (g 

Sfc, ZMPft*^Py?4 3 h*RI*TS*ZMP* 
to .9 cD^;U^E^;l/aiE J E^^> hOZMP»ffi*ft$ 
(JUB) TS^5^U&o 81 6 cD^Jg 

[0.3 0 6] B4 4H ^<Dmn<DW,2 z<omM<omm 

tS, I 1 1 7D — ■ — h CD S 3 2 (D^^co^jE^ 

ft id ct t? t^ie $ nfc*^ ft s 6 \zmiE~r z>mjE^& ft 

[0 3 0 7] 0 4 4 JC^TJO < . 8 2 3 <D^ffi<DJ&M\Z 

2 2©JtMO»«©**T#fc*tjES*±#tt«iB* 
ZMP ^t)0c7)y;i^ ; 6^ffiIE^-^> hOZMPlf 

tz fx mm s g±Mi tggzMP^Do?;^ 

**-5JE*?ny?WXt5uil:iD, SSZMP 

»jft. d -;u 7 >f SI i i« l: , £0- 

[0 3 0 8] dOSIft«l3BftKBj-rsi:, 5fct% §SZ 
MP *t) D O^^qE^^aiE^ — -?t> hOTC^fi (A 
*) *»2©#E»fc.A*U JB2 0»E»©2-t?©ffi 
^OftjWA^^Kft^ck^fc, ^^200tB* (8 
1 <D#Effi^£8 2<D#Effi*) i:»£t5. 12^ 
I2£§co8 l co^IEfcAlc (-1) $fi;Tffca^2 

Sg2^gl : ET;W:AAt§. ^2^SSj^Ex^^J: 

5^;v±#^s ft ft^T £ o 

[0 3 0 9] #v>t, iacoglii^TMMi^^ 
^2 ©SK^^WWfl'J^ckoT* 2©a»^x;i/S» 

7-r-HA7^1ll ±IB bfc£ 3 \ZW> 2 (DmW)^)^ 
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#&foftfffc*§SZMPKt)0^^^ I E^aiE 
^>KDZMPMI<i:bTft)t (ffl*) T£o s; 

ft (ffi*) T^>o 

[0 3 10] SI 2 ©SUft^E^W*, S2 0*ffi^)IiT 

[031DS23 ©njfi^jKffitc^^T, 8 2 <omm 

^JVfflfflmU* M<DVtmmL&Z> WidMS^ ^ ;* — ^ ft: 
26AAl/T%AV^ il^Elfi*^S§ZM 
P £ to 0 CD 7 5*;MlfIE — ;* > h (7) Z M P mff 41 V> 
7C<Dmt~?Z>t&\Z, 8 2<£>#EfcB:frft 0 <hbTt>& 

ittnn $&2<D&m& (*«t 2 co^e 

tcffl^to-tirSt. »9©HJ£©Jg»t&*. 8 

a? 3o^iH§5a&^v^i^nJy_to^E^ft^^tTt)^^o , 
Sfc, H4-4©««:/Dy,^ft#Kil^J£LTfe&^. 

[0 3 1 2] ^7c, 8 2 3 <B*;8E<&JB»®ei^<0*lJ* 
ft, SSI 0£ft0jBttd>£>«2 2®«SG>#«fcS»0fC 

t^s^o MAii 134 ^^T8 i 4 (DmfficommAz 

M<^toi*£ch, 14 5 li^ti:3i:^^o S^cr> 

«j£ft, aLWitt?ijfta**to*Tai»©*js©»»jc- 

[0 3 1 3] 8 2 3 0D^fflO^Si«±l5O?D<«^bfc 
> " £>Tr, ggZMP StoD^^^^Er^U^IE^:— ;*> N<£> 
ZMPtfe»ffi<Z>2£»ft* D— rt*7 4 JV&^XsTcm'S 

[0 3 14] 8 2 3(D*^O^Offi^:ft$^^te 
36 U *l3fl i 6JB2 2O3)OIS'©*IB«> I f 1 O8IO3^ftil50 

[0 3 15] H5 tC^b&^J^^HtjEAD 

4^ **^jSc«l 0 0 <0*J*fe. @4 6©±"5fc*JB-r 

[0 3 16] 046 fc*-r#lJ«tt. WEUfc^lfift;^^ 
;U#«<&ZMPft*IEL&^#& (mtf^ZMP 
^ggZMPt- a-T^^OMlE^S) , IPS, 8 1 

3^5*1 3<ost«o*iB, 8i 6<Dmm<omm. &&zf 

^tzM2 3<Dmm<Di&m\zm^z>&mffl-c%><><> 
[0317] wt>. Em^n^^-^\tm.m{t^)v 

50 MP^if zMPic-tt^Tsm m^e>rt; ; E?;w± 
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What*, mmit^^)iitmiziiF&2nfzEWi&&<D± 

[0 3 18] fCT, 04 6 2*^^ 
- ^ t S *WWF«»£fe« i: 5\«, t 

T^vmmmw £ «t ^ t a shms u ^i^x;!/ 

UtiE8?l 0 0c#, *j*a*l&***»**»Tfi*# 

[0 3 19] ^*TfcSfi^T*fca*©JMiO»« 
. fcfi^T, *.tt<t s Ey s )l*#&3y&9l 0 0 dtt, 

[0 3 2-0] JWKft^^^ft^JSE* 1 0 0d(C 27 

tai/ft, Il^)/^->^:ZMP UKEAfWBjS) /X 
6S»K:r*lT^*t, ISZMPSto!3CD7;RTJI/ 

[0 3-2 1] S&fc, ±IELfcS^<0|feffi<0^ffiOD*-e J0 

OZMPJWIil/TM^TbA^. fciffcS. SCI 

-f > k: # £ tt, 7 ;M«E*ai hu 
affo fcft*a>ST»-5. $fci«zMPifcDCD7;i/ 

An. . 

[ 0 3 2 2] 5£ 1 5 <DH<eSte, ^iBHettSfi^ 
•WTtt, *#<rnfcMB3Sjebft<T*>An. ft 

n. 

[ 0 3 2 3] flIAfcf, 38 5, S§ l 2 <D?£&<D&m 5tf 
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[0 3 2 4] Sfc, ±EUfcff*(D*i6<&*«fc:*n 

[0 3 2 5] ±EiC^ViT> SSZMPSt)5©7J^ 
X^MIE ^ - ;* > h <D Z M P £ S3 "T «t 5 K b 

[0 3 2 6] B4t*^T, IgZMP^DO 

yjl'E^Jl-ffilE^—^y hOZMP{S"Iffl^|gZMP 
KJn* r*iEB*ZMPj iU *^U(ZM 

PStD<Z)7;^TWiE : &-/>h(DZMPiII^ 
0 l:LT*^3>^7<7>^»MS9l 0 4(CA* 
l/Tt>I^ (BSZMP StoD^^^^^WrfiEt— ^ 

m^^>y7^T>7.pmiz&^T&&¥mKti* 
foj&VKlEim i> < ft £ £ n 5 i; * . 

[0 3 2 7 ] *$4j8ai'0 0<DtB*^A*£T 

5«^3>y7<7>^Sif^l 0 4ft^ @M 
ZMPai^SSACHnfti^gitftiif^l: 

[ 0 3 2 8 ] jtfSLfca* ©SfcJBCDJEMBJCdSn 

T, (iff) ZMPt81Lft*f, (@«) ZMPte 

(gff) *^A/cos^co— ~z><DMm°v&o, *na^t 

[0 32 9] ^5^, ±El/fcHl 170--ft-h 
(S 1 0) > -t*lK^OWjftT*iE*fctt*3CbTt)A 

*iwww*T£rn»iA^. 

[0 3 3 0] ±f2fc^ViT, H 8, B 1 6 ^if^C^ 
[0 3 3 1] itt, ±IB(C^^T V B8, HI 6*if^^ 
[0 3 3 2] ^7t> ±^O^fi^^iET§«to0^, n 
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#!y h 1 &ZMP &^<^lt2l£2>ZL£&~e^2>±><D 
[0 3 3 3] « 1 OSaojSllCfllSBa^ftn*^ h 

K^ffi^iSB 100b; J|ifcEfc^;V 1 0 
0 c 10KJK) > 5>&< i*>»ESt3eStl'fcB«Sl»fc 

(ie^^^^H 0 0 c 2, HI 6(Dg?7;^T^ 
JnJFjftl 6 a).\ *±^ft<ifc«IE»tJSn 

KKiS:««iti*K*«»fS &uv9 10 2)* 

[0 3 3 4] *fc, ^ft<ifc±#24t, fS±#l: 

mnhftzmferz Bmmwjt §* z m p t*«-r* §s 

»ff?ft5£^8: 1 o o a, s« 

(*«fc^fi) mmm^±mi oob, .w^f;w o 

Oc KDWiW) , ^tt<fct>MrE*JESn&BaBBtti 

i^grS^^trJ^S ^Ti&E glZMP COPIES 
(If ZMP^t)^7 ^^E^SjE ^-/yh^ZM 

)v=e^)v iooc2, ii6 ^sss^^^aias, aijf 

jSl6a) , *J:«^a<tt>T»EJHBanfcB*2M 

[0 3 3 5] $&iB2 0<D»©»JBfc*V»Ttt±Eb 
fc£5*c, />ft<ib±*2 4i, i»E±#fcBtssn 

»ft-r*B*31»tB**K*ff«J« (IIZMP) * 

0 a, II «3cfc£ft£) 00b, 04 1 

CD-^&Eft^Ex^ 1 0 0 c 1 ©at#) , < i t>iuE& 

TlttEa«*K*ff^jftKfe!)©B**S**-^> h 
100c2 (H4 1 CMB^Jl^OH 0 0c2))^ 

&TS'pfz < t vMmw&^nfzgmfiifctj^-- * > h \z 

2>&Rj]Mffl^m (7 4 D 7 ^10 2, I41(^ZMPI < 
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f7*o^41a) S«*S*0<*j£b&. 
[0 3 3 6] m 2 <Dm&<DJ&m\Z3D^X\t±iZVtz<k? 

\z, 'j>fc<£%>±#2 4£, mm±mzm&2hz>&& 

^gffC^^T, B»E»fPS«tBE"tSS*51fttB«* 

*-$&ifeW>l 0 0 a. §1 0fecktf«)-BIP#«f8£8& 
10 0b, B17 C0*^E>fk^E^;l/ 1 0 0 c 1 GD*K#) > 

'pfz< £^mm&fe2ntzgmmW)<Dfamnm\zm~3 

rJ^ffl^Ttr^S* (Hl7©7Kr^ZM 
P) SJIciBr^^^kKSJUH** (H17cd5£:7;u 
^rJH ooc 2(^ai^) , ffirEHLfflsn/t^^^s: 

.*t»E«aE*nfcB*KK*©«l»W«t©« (HI 

7 l cD^;u^E^;vzMPSi^) *jp:iH:r*EfcR**J!ftti^ 

gt (H 1 7©inJFj£l 7 a) , *«t^tt< tfeWEJf 

ta.snfc«fc*t?*, tfcMEi*«»<0«w# 

• «*MiE-r^CtfcJ:DflftEB*51i&<OB*RWF* (H 

a (7;w^ex^*jeao^*^sj"i o o, mzmi i 

<D7~Uy& 1 7 b, SHK^Et^M 7 G. JpJFjSI 7 d, 

[0 3 3 7] >a>&<4:%>±#2 4 IflfiJittfc 

il»Sn*«ft*OWflB 2 36^53fc«IWa»»n#^ h 1 

— ^ft^flS 1 0 0 a. §1 Ofcictf 
4E) ^^M^^SP 10 0b, H17 (D^m^^)V 1 0 

0 c l^Sf) , 'PU< tt>ME*«*tlfcB*5I»0 

^Stl^f^riV^^T^ZMP (H1707 
Wj^ZMP) ^St^^ZMP^g (H 

1 7 <D&y frfr )V 1 0 0 c 2C7)§t^) , #uE^!fi£tl 

fc^E 5^ zMPi «rE»t ^ntsazMP exsgpt « 

COg ®17(Z)7Jl/ : ET;i/ZMPSi) ^IfflnZM 
40 PSfffi^g (HI 7<&J0*.£1 7a), 43Jttf4>&< 
it>»EIHBSn&*fca6tJ#. ^tt<it>ttEB*a 
16©ffi»^«**BiE-r*2:tfc«kOWESaGl»©B* 
P'^ffl (HI 7(DMIE@I±#:fiM) «r»jrr*B«W 
Ptffl^^^g (^^^MiEAD^^lSffil 0 0> 
^tcH 1 7<DZ?Uy# 17b, SB^tM 7 c, tm 
#J7d, lojfjft 1 7 d©ffl***jEB*±#fi«tb 
T^^T^dch) «r«ASSD<*fSbfc. ft, 

[0 3 3 8] S7c, ^ 2 l^ffiOillC^^Tfiig 

^ <Dta<* ^<tb±#24i, *uE±^^as$n^ 
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2 *Sfc5WSC»»nj|«y h lififrftlH* 

fp*j«*«c*uT. me»f^««ijdrr% stones' 

/t?>-*»«f 10 0a. BH OfeilflE) BM$*IB 
£SB 10 0b, 14 2 Ol|I«fl:t 5*J1/ 1 0 0 c 1 Ol 

J^IVil IfZ M P OCT^ttt) D ©^ 
Jl^KTj^-pOh (B4 2©|gZMPibD07;|/ 

> hWtii^m. (0 4 2 ©jg^^t^U 1 0 0 g 2 ©85 

Jf) . *«k^tt< i fcflnEJHBSnfct^URKa* 
-;*>hfcSr**. *frfc<4:'fettEBWjt»©£l*l5tt 
«MIET*C£teJ:OmEB#f«»©g«W*« (0 4 

. (7;V^E^aiEA 0 &&tkf&M 10 0, #tC0 4 2 © 
SSHEt*;^ 2 b, 7*D7i74 2 d, JlI^42g, fln 

£) £M*£$n<4»&L7t. 

[0 3 3 9] j»2.0*Jfi©»*tt*fc, ^ft < £ fc _hfls 
2 4t. WE±#fca»*n**ft*©W«2^63i^ 

jrra«wi*«***s o o 

a, B& (&<ktf{E) fH$«fg£8Sl 00b, 0 17© 
JMGte^JH 0 0 c 1 CDttJF) , ^7i< it>|JE»3t 

.E73 (0 1 7©7^fJl'ZMP) feSLttif-S^Ex-JWIe 

s*#tfci#s (017 ©a»7;^7*ji/ 1 o o c 2 ©si 
3£) , iwcjFtt}$n/t^;u*s*twre*3£*tifcs 
mmKj]<Dmm%fm.£(z>m (01 707M7JVZMP 

7 a) . *i^a< tfewiBifiasnfcSK:*^*, 
-r*c£jc«fco, me m &mwj t § 77 © @ 

fl (01 7©*tIEB*±#ffi«. IIZMP^fcl]07 

;u ; ex;u*iE ; e->.> hczMPiit^i:) sftjrr 

10 0, 0 1 7 ®7"P2/ £ l 7 b, SUtt^x./P 1 

7 c . iaM& 1 7 d, 2)0^,6 1 7 d©tii7J$aiEg«± . 
MftUTftStSCli, ioff&l 7 a©tti*£§S 
ZMPSfc!307MfME : B-^>hOZMPSS 

ni4JB3©*Jgo»JB*»6JBl 3©*«©»S8K:t>Si3 
[0 3 4 0] Sfc, ^S<it)±#2 4i, *JE±#tC i 
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£rirt-*»fE£«S«K:*HT. i7El?;#&#£j&-r-5B 

fH »*^5^-^ft*Sl0 0a, BSC (*5«fctf 
fiD 8IBf 10 0b, 017 ©JUKfl^x* 1 0 

oci©siff) , ^<'tfei»E*)e*nfcB«jn&o 

ffi8llt*«»cafi-^*x WEDjJ?y h©jgft£ZMP©B8« 
^a-TftTD^^^^ffi^T^x^ZMP (017©7 
20 JVtf^ZMP) *JFlB-r* ; E5:;i'2MPJfEB#g: (0 

i 7©jg7;Ui&^jn o o c 2©m#) , ffirs^tasn 
t©a (ai7©7Wfi>zMP^) sjubtsz 

' MPfi^fciSf g: (0 17 ©JD#,6 17a), &±tf4>;& 
fiPTS S n 5 51» £ i££ 73 ©K^ £ iSt «t 5 I:, 

4> & < £ fe mm s mmm o&mmm £ *tiET '* z. t \z «k 

0, WE §«?«»£ MB BSmS73©BSIIi|l^ffl (0 1 

7©aiEBgi±#ffia, iszMPSbo©7j«f^ 
20 «iE : E-^>K©zMPMSf^a ^awrr^gss* 

P5ffifcj£f& (:7JI/^5%rt4fIEAD^£«f:J&6Bl 0 0. 
#t£> 0 17 (DZfOy? 17 b, gEKj^JH 7 c , JO 
ffjft 1 7 d, jriffjftCl 7 d©£7j£*iIEB£l±#&g£ 
JflUjS V7 a©ttl7J*B8fZMP^ 
toDW^^^ET'^WiE^E— H©ZMPlfttl/T 

[0 3 4 1] ^fc^2 1 ©HJg©^Sgfc*oT«, 
<tfe±*2 4i, lWE±#t3iJS3rn4*»*©Hl« 

*^X, IWE»^*««-r-SS*jH&tB*Z>iPCDfi 

fSllOOa, @«f W^M*^*1 O'o 

b, 04 2 ©^M-ft^E^Jl/ 1 0 0 c 1 ©?S#) , ME* 
>E$nfcBM»i:B*ZMP©iEI»Rf«K:*'^*, W 

fl^Tl* ZMPOfiiWISt) ^©^f^MAt- 
(04 2©IgZMPSt)0©7Jl' ; EfJl'iiE^ 

(0 4 2 ©jg^^^E^JH 0 0c 2©Stff) , isitX^ 
^ < £ felWEJftiJ Snfc^JWfSS* =E-^ > h CSt? 

MEi!i7J^ ; E5 ; -'l'Ts$ti^3lSji*S7J©ll«^ 
IStl>i7l:, i>?&;< tfcll&ESSjII&WiESBNHt* 
MlE-r^e:<i:fcJ;0, MEBS3S®ti£B^S7J©BS 
(0 4 2 ©«J£BMJh#fiS, BIZMPItiD 
©7;^x^SiE ; E-^>h©ZMPMlfei:) 

J&g&lOO, #t0 4 2©g!4 : &T;l'4 2b, r7'D-y^ 
>0 4 2 d , 42g, 7'D7^4 2h, %Q7£& 4 2 g 
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«Dffl***tjEI«±<Mr«iUTft«-r«C4:, ZfW 
?4 2hOiiiA^liZMP (gt*S*^I^) site 

[0 3 4 2] £fc|fI2 WHJgCO^Sgt^oTH, 'P1Z< 

tt»±#2 4t. «rE±#ca*s*n*««*©M«'2 

gfl 0 0 a, g« «3.ktflE) W9tn£*ll)0b, 
0 17 ©J^iMHfc^Ex.H' 1 0 0 c 1 ©81^) , < £ 

)V<D\hts (01 7®7M?il'ZMP) ^IffiTS^T 
JMti^jSfaj^K (017 ©.aS^JI^TvH/ 10 0 6 2 ©8t 

m^K^Ko^mmmtom (mi 7 (oyju^juzup 
mm &M0iTzfiiEttmmai¥8> (mi 7v>mw&2 

scJ#, ^<thmmsmmm(DmiEM (mi 70m 

(mi 7 ffimWi^zf)^ 17c, y'U y i7 1 7 b . HUI3# 

^JV-AJlMJE^m (Ml 7<DtiaMM,l 7d) ) , *i 

ME a MjESj 4: WE B il^KTJ © B SK^M £ ft St * 
@«8M#*ifej£^» (7)U^7 f jmiEAD$i®±l£&l 
0 0, 0 1 7 ©ioSC^l 7 d©fct!7j£*iIEB«± 

#ttlibT«St«Ct. 7 aOUJSII 30 

ZMP^^I)©7;1' ; EtJHIE : &-/>N©ZMPM 
Itl/TftSt^it) £«A5$D<4ij£b£:. ft. C 

•5. 

[0 3 4 3] tft, '>&<ifc±#2 4i: 1 ttg±ftl: . 

Sjgli<hB^ZMP©<K8gl^ffi£ft5rt3«Sp#{lft;t 
¥'S (MA7/-^ft«§{ 1 0 0 a. mm (& 40 

tio mnmtSiU ioob, mi 7 vmmfc^fr 1 0 

0c 10SWB . 4>&<£%>MlBftJ££ft&§aJil»© 
iSn#7 K©gi6<hZMP©S^$:^-t 

xJi'ZMP) ^wm-r^^^tiitiMm^m 017© 

ffi^JU^JH 0 0c 2©8Uf) , tSSIiilcStlfc^T 

;b© ai -t ssEft je s rut § §1 z m p (Dfcmmm t com. 
mi 7©7j^f)i/ZMPgi) Soffit" 3 ZMPg 
wta=m (m 1 7 ©jos^i 7 a) , ^&<£t>ius# 
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5.2 

(@17CDg»€fJI/±Mfi) £#!fJ-fSggfjgIM£ 
jE&M-ih^m (117©Siit7JH7c 1 ^Dy^l 

7 b) . mEjfmsnfcMiEitiMEifcA^^ncji 

iinWfcA^-ts^^A^MiE^S (@17©iPf^l 
7d) , 33«fctfc!>fc< t ; folSESj^#^5 ; Jl'©A7Ji:ai 
*CS^Tl»ES«3HBtl»EB**SA©ianiM9 
t6ftJ8t*BfS«ftt*fi¥ft (7MfJHiEAD 
&&±f£B 10 0, 017 ©Jn^ 1 7 d <D\ht) 

&mmgm±ft&m.tvT&:fc?2>z\h. mm&.i 7 a 

10 ©£B££Bg?ZMP£:bD©7;P^Jl'*iIE : E-*> h 
fflZMPMttiLTMt5ut) 

ufc. ft, cn«^3©*jg©^^e.B7©nig©^ 

[0 3 4 4] ±itM2 l©HM©^SIlC*c>Ttt, 

<it>±^2 v 4c, i»E±#fc»*t*tis*R*©w» 

2d^*-5PSC#f6D#y h l*«^fT36t4:©»ffS'f5 : 3 
JWEftff©B*8W«££j£T*»fteJ«S«fc 
4SV*T, ME»fPS*«r4B«SjBBi:l«ZMP©fi 

20 J6« 1 0 0 a, If (titffli) RKlK^tli 0 6 
. b, 0 4 2 ©Jfc&E-fb^Jl' 1 0 0c l.©gi#) 'pfz< 
t%fSEftS$nfeSgIftt|gZMP©«^f 

t-ji> KORffiSjltBSW^CX*!/. BSCZ 
MPffl«flttbD©|g^t-/>h (04 2. 

©iizMPitiD©7;i/ ; &T;HiE€-/>H tb 

X^^WBBA^IPffit-S^y^UJ^JPtil^ (04 2 
©^^Jl/^r^H 0 0c 2<Dm.W) s 'P1Z< ifcME^E 

?£> (0 4 2®R» ; ETJl'±Mi) S*lHT*I«GOMi 

m&ma^m (04 2<»%m^)VA 2 b, 

2d), ME^tB.^nfcMiES^MESi^^^^tCji 
JfJD^ICA^-t^^Ex^A^MlE^g (04 2©JnH,£4 

2 g) . *«t^a< tfeWEi6*^ ; Ex;u©A7j<fctb 

2S^£f£g8l 0 0, 4#SC04 2©^D-^^4 2h, 

,S4 2 g<Dm^^msEsm±»&st bx^tsi: 

c,'> r Dyi?4 2h©[tiASIIZMP (Bgff£S?3fE 
0 /B,£) ^t)0©7Jl/ ; Ex;i'«IE^-^>h©ZMP^S: 

[0345] m3<omM<ommz^^xn. m2<D$m 

#y hfc^WiWS*S*©Mi&tME31i&©SS)©gi 
^#WS^^S-tSS!)^5 :; )l' (0 2 3 ©ggHE5%>U2 3 
b) , l»Ea» ; &'7 f JK0tt«* («A»f, iESfttf 

<DVtn& (mz.\z. m&witi^? ivomfcGLm.) ©^ 

? (02 SCSU^f^f 7^ - KAyJl) ftffffi 
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■iWU2 3e) , *J:^!tt<.t"biWElWlSnfcJS 
&MEft 107<f-F/Xy?S£«!>Sfc:£'3*. |g 2 © 
7-f - HAy ^**»ar*JB 2 i7fi#tB 
(02 3 3 c, yny^2 3d) &ff 

l»E#ffi£ft£lfIl©7^ — bVSy£g<i:Sg2©7 
</ - P/ty ?g©?D£ME£ft^;i/fcAALTMEg 

^s»i©«iE**^ai-r^ (02 3©mjfjS2 3 f . a 

ltff2 3b) *n<*jSL&. ft, cn'ttSB4<Ciafi 

[0 3 4 6] ^5i3j:^7©*if£©^3gC*^ 
Tli WESi 7-r-FAy;57g3fHj#att, 
feMES/^^iE^UroS^teStcS^^T^ 1 ©7^f - 

[0 3 4 7] *8 0|fe»0««fc*ViTl4±ELfcJ:5 

*Jt«fc*^T, WEib^*«l^-r -51^16^:181^ 

1 0 0 a . ,g*;fe«fcrflEW5«*£«l 0 
Ob, 128 oyWM{t=E5 : )^ 1 0 0 c 1 <DmW) , PfS. 
< t*)l»E*«*nfcB*iI»©<E*«r«*. IHBn# 
y h©31Sj£flESA©§8«£ST»A*47^l4::A#b 
TtTJPCJti* (B2 8 07Jl-tfJl'ZMP) £#£1" 
S^x-iUBAJftB^a (B28©f7MrJH0Gc 
2©SMt) , l»EJHHShfc ; E5 i ;i'Oa*ilWE**S 
nfel«*S73©igP^«i©S (12 8 057^7* 
ZMPSHM) ^^tfi1-^*S*M#!iJ#a (02 8©JO 
S,S2 8a) , 'ptz< tfcMSfffflSftJfclik:*^^ 
^»<i"t>lWEl*it»eD*tIE* (M2 8Wj5ft€T;i' 
±#&§) £JfWT*lW3«M«IE*»ii^.a (@28 
(D-fay? 2 8b, g» ; ET;i'2 8 c), *5<ktf4>;£< 

tt>»EJna$nfc*iE*»was^T»EB*a»im 

E Sf^ITj © g * § «W«Mftft# 
(7;W ; E5 s Jl'«iEA5^^SSl 0 0, #C0 2 8 
©jD#^2 8d, in3?j£2 8 d©tti?j£$fjElgLL#& 
StlTftStirc, B^ZMP^t?D©7;i/ ; E5 :r Jl/ 
SiE : e-^>hOZMPlII$:0l;^t5Cc) * 
ffiz.Z>$l<ffi!$,Lrz. ft, cinte, SH9©#l36©^ag-fr 

[0 3 4 8] ^<cfe±#24i, ME±#fc 

£©»f£*fr'5£#. MElM|s©S»Wi5ttS 

B#ffi5g±g&l 0 0 b, 0 2 8 ©m^E-fb^xJH 0 0 c 1 
©Sll?) , 'P13.< t*>lWEftSStlfcS*a»CD«W«r 
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^MZX-h^X^ffrO&t} ffl2 8©7MfJl'Z 

mp) $#tb-r^ ; &5 :: Ji'tii^#ai#a (0 2 8©i7;i/ 
^jui ooc 2©«#) , mE3rm$n&^Ex;i'©ttJ 

TjtM^^nfcg^ZMPCWIiCDi (0 2 

8©7)RT;pzMPi8) *#tbi-5ZMPM^ai^ 

a (I2 8©M^,2 8a) , d>6<tt)«([Egi±i^tl 
fcSCScff . pis. ME S86M*©*iiES (0 2 
8 ©«»;&5^±#&£) ^Ifffi-fSl^ilftStiEig: 
ffl^S (@2807n-^28 b,lBtf;l'2 8 
15 c) , *J:^ft<.i:«>»EJffflSnfc*tiE*fcaS^ 
TMS g *M i ME g fif*£73 © B 

10 0, #t£0 2 8 ©JPgLjS 2 8 d, 1®%*2 8 d©tfj 
A£MIEgff±#{ig£LT&5rr£;r£, SgZMP 
t£.t>Y)<Dy)\' : £ ; T)VmiE : E—* > hOZMPiSffi^O 

cftstsri) &m%.z>m<mf&vtz* ft, rnti, 

[0 3 4 9] 4>&< tfe_h#2 4 <h, ME±#»z: 

^ asB$n-5ffi^*©»i«2^f)>ftsps;#i&a5}?y hi 
sii tnzMP *tewi$**j£ 

#a (#S/^5;*-^»JS»l 0 0 a. '1 
feM^^SE 10 0b, 028 com&Hk^Jl' 1 0 0 c .1 

<Dmw) , ^34<<t'bmE»«$ti*:s*aHB«)«w«? 

«*. S5En#»; h©«14t^S7jfPffl^*t)0©*S 
73^-^ > h©H#£*-r»A3ME5 f ;i'fcA:*jU IS? 
ZM P OtS^fttS b D OgS^SA^-^ > h t bt 
30 *?)V<D\&± (0 2 8 Wyjl^JlZMPmM) SrJFtb 
rStT^'ifiSJIttB^g (0 2 8-03S»7Jl- ; E-7 i JH 0 0 
c 2 ©SJSl, Jn#j62 8 a) , 'Pit < t tiE^rJKO 
BA'fc»rJ*, d>fc< £fci»E@*»&©1lBIE* (02 
8 ©«» J E5*Jl'±#tt«) • ^SfcfcSTS SSSBMlESJi: 
ffi^a (0 2 8 ©7o^^7 2 8 b, mm*?)}, 2 8 
c) . *jJ:EfcJ>fc< ifeME^tti^tlfeMlEfitS^^ 

tie i ^issi t me i awfcs a © i fltsttttt * &jrr 

10 0, W\zm 2 8 <DtiaW& 2 8 d , flD3£,£ 2 8 d ©ffi 
^.ioYXDy^^^lE.*— ;*>K©ZMP&#M£0 
If 9 CDJdJfiCD}g«36» <bW, 1 3 ©*Jg©^SgfCfcS^-r 
[0 3 5.0] JB9©|*M<!D*flSfc33^Ttt, jB 8 ©^Sg 

<?>mm\zm%.. MEis?®i6ffiiESjpa3^a«, wed 

hfc*lt*ME*SAO«»ilttE3S»©a»fiD»_ 
A^lHJM^Sf SK^T^ (02 Q<DmW)*?)V2 9 

d) , mesnqE^oDKtts («9^.tf, ifEsa^r 
55 )i<D±&&m:&£zf/2ifz\zmm) tm%imti**T)\, 
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©t£^:fi (tfJAfcT. MSK^^^^OS/L^fi) <D'p 
13.< t%>^-rtl*^cSt?#. (02 9 

-h'A^^fi^Efi^e (0 2 9fflS» ; tT;i'fflI2 9 
e) , $5&&mmW.lii-£hZiM$:tt*,mT£oiZ7j- 

g (H2 9<Z>:7ny2r 2 9 b) MIS#tii£n£: 
y -< - K/t -i/ y& 1 7 J - K y * "7 - Kfi©?n ^HtfES 
l&^^McA;frbTfaf2g^ft©«iEfi£#Eti (0 2 
9 ©»J0#.6 2 9 c . mm^JUZ 9 d) -T-5$D<#I^L' 

[0 3 5 1] fgl'l&Jctffgl 3©*5g©PMK: 

• fcMi2»^^Ex>©S-D&g (0 3 1 *fc«0 3 3® 

[0 3 5 2] Ifl 1 4<D$mC0WWk\Z&^T\Z, P 

gP2^e»*SPS:^S!)D#»/ h ltf&fffzEOWift&ff 
5tf, MfB»fE©g^Pl$ffi££jrr3»fE£j£tlg 

mp) ^ * s § t t (^#a 

x^-^ftjESSl 0 0 a. Sm 0fe«ktf{E) PBpIt^^ 
gBlOOb, iS>75:< £fc1iffEft^£*tfcgg?£fc£#CD(g 
P^fflSr. fijED^-y h©31I&,hi£RA©lfS£^-!J-Jg 

(034 ©iMieffc^^jbft&B) zwih-tz Esmrn 
ummm.wm^ cms 4 ©mise-fb^xvn ooci® 

h©51I!i£^S2)©§S«£3rrift2©l!j 

t>^^7)Mzxtsvxn2<Dmt>¥^)v<n\!&7] (03 

4©7> : &7 ; iPZMP) £^ffiT£Ji!2^x>fcB*#ffl 
^® (0 3 4 (OmyJU^JV 1 0 0 c 2 CDStS) , MfS 

# & £ nfc jg 2 ©»* ^x>© £ toB^s $ tut 

gll«K:ft©^lp|IKNI£:©M (!3 4©7;i'tf;i'ZM 
PUM) ^itifSffc^^iii^g: (0 3 4©JP^ 

34 a) , t^m$mm^ntcmizm-o^- pu 

< ifeMEaS^S^jO^iEfi (0 3 4 com^-fk^E^U 
ZMPliEl) vg-itiTzmWkfcfctlMiEmg-lii^&L 
(0 3 4 ©:/□■;/£ 3 4 b) , Huffi^ai^nfcffilEa^ 

mmm i ©sj^^^^fcieDn^tAA-r-s^x^AA 

MfBJfi 2 ©tb^^xJl^ATJ £ tti^cs-rJ'^TtfrfaB 
^Si*i:MiBgS^S*coegp^# (S3 4©*tIEg 
^S-fc#fiM, ggTZMP^frOW^l^xJUSflE^-^ 
>h0ZMPSSS) £ft3e-r-£gtl^M&5E = g: 
(^Jl^X^MIEAO^^figgiS 10 0, #C0 3 4© 

JoI*3 4a©!ii*«liZMPit»t)©7;!/ , 
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x )USiE ^ - * > h © Z M P i: b T&TET 2> Z\ 

t) <HI;L3$D<Si/£bfc. 

[0 3 5 3] Sfc, ^&<<h&±<£24<>:, MS±*(C 

a^^n^»^*©K!3 2^e.^^p^aip#-y h i 
mmmt BtzMPctOiSx tfeggzMP©« 

Bfffi (03 4©g§IZMP) ^f^BgZMPfii 
PtMftS^S (^^A^^-^ft^S? 1 0 0 a. ggf 
i0 (isitf^) SfP?MH£8& 10 0b) , PU< t&HufE 
^?nfcl§ZMP©^fiJ, s5En#^h<DS 
Wit Z M P ©B#£3E-rig 1 ©I&^ixJHdATJ bT 
WfBg^^IicD^^M (0 3 4 comJCft^x^-h^ 
§) S#ffiT5g^SS)«^M#ai^S (0 3 4©* 
MtxJU'OOclCilf) , il>73:< i&MfB|Eai£ 
nfcg^3SSi©^gPfM£. mmu&y h<DMMhEZM 

p ©K^£3E-rss 2 ©ftAftTJHa^LTf 2 ©»• 
^^^©ffi* d3 4©7;^fji'ZMP) 
-Tsui 2 ^y")iihtiM-m^m (03 Avmyfr^fri 

20 0 0 c 2©ST#) . MIB^ft^nfc^Wft^^xVl- 
©tB£ iBuI5ftS$tlfcg^ZMP©{gP^#t©M 
(@3 4©7MfJl'ZMPiI) SfttitSZMPi 
#tB^® (@3 4©JOl,fi3 4a) , Pti.< iz *>WiW.W- 

tazntcmizm^g. p^< t^mmsmz up (dmie 

i (13 4©#M'ft ; &x;i'ZMPMiE*) £#£B-r£g 
mzUPmiEmWiii^m. (0 3 4©7*D-.yi7 3 4 b) . 

itf3#m$n7tMiEM*MfS^ 1 ©i6*#^Ex;Kciiijn 

egtA^TS^Ex^A^SiE^g: (0 3 4©S0^*3 4 
c) , 43<t^/5:< i:t>ffl^2©lti^# ; E5 ; ^©A^ 

5<? t&fi\z^^TMs?,m%imW]i:mmBmmKJ]<DB&i 
mmm. cm 3 4 ommgm±#&w. i«zmps^ip 
(Dy^^ivmm^-^y ^©'zMPififta 

figg&l 0 0, # IC0 3 4©#Mfb ; Ex;i'±#:eS^iE 
gg±MSibTftft5rt, aj#,^3 4a©ai* 
Srg^ZMP^feOW^^^x^MiE^:— ^ >(-©ZM 
PlgftbTft^Ci) *«A*$0<^bfc. 
[0 3 5 4] &tc, 'pfS.< £h±#2 4i, MI2±#:|C 
IM^n^SS^OPi 2*^75:^PS;^!&D^^ h 1 
40 'tf&fil3.E<DWift*n? HffS»f^©g^P^M€: 
^ST-SSi^^^St'^^T. MffiSb^^fiei-^g 
^S»i:gilZMP©^©iJ>^:< tt,SSZMPOfii 
^fil (034CSIZMP) ^ft^ggZMPW 
(^^/X?y<-^S:^gg 1 0 0 a, g^ 

mtzu-p (DmetZs-tm 1 ©kjtj^xjkca^ it 

MiBgSjlSi©^^ (0 3 4©*MYb : ExJl'±#:fi: 
fi) SfftBT^g^SidP^-d^fy^ ®3 4©f 
50 Iftxf;H 0 0c 1 ©&#) c ^J>*< iifetufBgltti^ 
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tire m mwmofcm&fm. t tuiB^^ s mt b ^ z m p © 

^P^M^r, fJI2D^-> h©Sfi<hf££77^/B-'&Si*5'). 
©ffc£7J^&-^> h©P&£«-flll 2 (DWlJl^'rMZ 
A73U igZMPOfiiMSfoOOgmS^t- 
*>h tlsT'gZCDWltl^'TfrO&tl (03 4©7Jl/ 

tfJi'ZMPKS) £^LBT-5fl 2^;ufcti77#tB#t£ 

(134©iS7;i' ; fcf;H0 0c2©tf- ftl^3 4 

a) , ti>mmmm^ntz^2<Dmi^^y")i(D 

ffi73d*^i*. ifeftrKS^ZMP^MjEfi (0 

3 4©i£i^t;^^ZMP«IE;ft) ^#[fl-r-5S«ZM 
P«iE*»tiJ^a (a34C^Dy^34b) ,. 

73T5^7\>I/A73«IE#g: (S3 4©20#;&3 4 c). 

&£.T*'pi2.<}i hrnmm 2 ©^^^©a^ tttiTj 
tea ^ ^ xm is 1 tMte b 77© s mmmm 

. (0 3 4©«jEBil±#:-ftS, llZMPSt)D©7;i' 
: EfJl'iiE€-/>h<5ZMPiIt?5:i:) £&;£T-5 

00, #{cH3 4©m^t;^5 ; ;p±*ffig€«iEeg± 

MSilT^tSrt^ iD#,63 4 a©tB73£Bii 
Z M P x t) t) © 7;i/ ; £f MIEt- / > h © Z M P it 

[0 3 5 5] Sl 5©*J6©«ISK:4SV>TW:, % 

1 4©nsgcD^^{cjn^, ^te< fbsffCJFmsn/t* 
k*^*, thmmBmmm^jEM (03 6© 

g (13 6 ©Sft^^USfflSU 3 6 b, iP»,£ 3 6 c, 
^D7^36d, d-ES 36e, 3 6 f , S!*^: 

SfS 2 ©KA^^l'KiliDttfcA*-*-** 2 ^5MlA77 
MiE#g (@3 6Oi!0f*3 6h) <*W&L 

[ 0 3 5 6] !5fEg^gi»)*iEMffai^att. iff 

Ed#j Mc:«W-*HteUtk*0*»i:MB3»ft«)SS» 

©Ki7j#»i5^*s-rsi4 ; E7 ; ;i' (0 3 6 <Dmm^ ; f)v 
3 6 g) . me«'»^;k&#«* itfts«» 

^jivvtmsi (MAS, itE»**^7 ! jK73aii>(£«) 

©4>&< t feH-ftl*M-S^#, Sl®7-C-K/ty^ 

n-f-h'/V^illiifg (0 3 6 OgS^Er^affl 
I'J3 6 b) , *J:tfsJ>£<fctemEffiBSn;fc«iittB 
fl5icD7w-K;ty^*io»k:as^*, Sg 2 ©:?.<- 

KAy^i (03 6 ©SH&^t^ZMPMjE*) tlflB 
2 h'Ay ^gjfilj^g: (0 3 6 ©Jflg:,6 3 

6 c, a»S3 6d. ;9-iE§§3 6e) ^iA, JWEJUti 
£tlfc|g 1 ©7^— HAy^ltI2(D7^.- KAyi? 

*£g:fctiT-5> .(0 3 6 ©jD#,&3 6 f , SSb^E^3 6 
g) flKffjsKLfc. 
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[0 3 5 7] il6<9Hl^t©7tB, 'Pft.<£ 

w*»»n#y htf&ntezomftzftv tz. mm 
#©i«wi*tt*£jE£-rs»fE£j«s«c*^T, fife 

0 0 a, gflf «3«fctf<80 H&*9g£ffil 0 0 b, 0 3 

7 ommit^jui o o c i©sjsl) . ^^t^tuis 

M-iUmgi (0 3 7 <D)g7HTJH 0 0 c 2 ©i£#) , 
. MKKi73^ ; E7 i ;l'©51ii©PB#MtWfBe^»©^ 
■SttioafcJfffiTS^^KttJfttl^ft (0 3 7© 
iDf£,63 7"a) , $>13.< tt>li&EHk:£-3V5Tl»fS^# 
»fcffi^< J:5lc»jE«**ttJT*»jE«*Hi¥R (0 
3 7 ©^ET^Htfif^— KAy^fl(I3 7 b) , tfrf5#tii 
S nfcSiE* £a&f2SS77 ^^^tefiftJW fc A7JT-5 * 
•T^A^MlE^a (0 3 7©jp#jft3 7 c) iiitf^fc 
3? < tfeMI5i&7J^x;U©A73<i:Jfl73fca-^HTf3gS 
MSI* i; WE 1 i?f££ 77 © § Hlglf^ffi £ SfcST £ B SSI 
HfMft^a (^A^E^WjEAO*****! 0 0, 
#iC0 3 7 ©JK^HEt^H 00c 2©tfJ77^ffiIEBg 
IMStLTftJlfSri, )\r&iS£7 •< — KAy 
713 7b©£fc}73&@gfZMP xfr 0 <Dy JV^JVMlE 
; E-^>h©ZMPMMtbT^t5Ct) 

[0 3 5 8] Sfc, 4-^:< ife±^2 4i, WIH±#fC 

aiesn-5>ig^*©pgB2^e,^:-5Misc^ij(D#y h 1 

5(9 *t^ff*t*©»^*fT-5<i:€r, *uf5i4^©B^PP#M$ 

SjS5S77 ©«W***»JW* B«*S?7{5P^ffl^ 
.^g (0 5 ©#^/t^pC-^ft^gj5 1 0 0 a, B^ (43 
PNfM^*«1 0 0b). WI2»i+f*«^T'5 
BS5H&©P^MS-ftS:r«.B8fjl!4P^^«#e 
(0 5© 100a, 100b. 037 ©mSfiYk^E^ 1 
0 0c l<om.W) . ^J&<ifeftrS3^3£$nfcBS*K 
77©^B#ffi*. SOiaP^y h©S»t*S73©RI«* 

40 WBSttfcffffifS^^mKRIiSMjrfH^a (0 3 7© 

i7>tf;i' i o o c 2 ©ig#) , mzmts^y'fro) 

SSj ©P^Fffi i ttfB B tl!4© PBtM t ©S UiT •£» 
^JWlS&^tiJ^g (0 3 7©JD^,«3 7 a) . ^75: . 

**#tti'9-*«iE»#tii^a (0 3 7©^E7 f ;Uiit¥7W 
— KAy^M-3 7 b) . H5tB#ta$nfeMIEa^fiJf2Sj 
77^ ; E^;k»C3ljD^){CA73-r^) ; E7 f ;i'A77lfIE^a (0 

3 7 ojojf j« 3 7 c ) 43«fc^?a:< tfeseisaTj^^x 
so sm^K^immm^m^wc (100, 3 7 © 
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=Ey"Jl^m^y^- KAy£I93 7 b^^gfZMP 
0 (DyjU^JVImJE^-* > h (O Z M P £ L 

[0 3 5 9] 'pfZ<£*>_t&2 At. HuE-h^MC 
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